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STILL 
GREATER 
LOAD-CARRYING CAPACITY 


The tendency in many branches of engineering to increase the power, 
ed or output of a machine, sometimes without increasing 


dimensions, calls for the highest standard of bearing performance 


For our part, we have been constantly engaged in still further increasing 
the load-carrying capacity of Timken tapered-roller beatings. 


Now, with new and improved methods and machinery at our fine 
Duston and Daventry factories, we are able to maintain in wide-scale 
uction those refinements in bearing detail design, accuracy and 
finish which so greatly influence load-carrying capacity. 


The resulting increases in rating range from a small to a substantial 
percentage, according to the particular bearing, and these are 
shown in a pamphlet which is available on request. 


Regd. 
Trade Mark 
TIMKEN 


tapered-roller bearings 





MADE IN ENGLAND BY BRITISH TIMKEN LTD 


DUSTON, NORTHAMPTON (HEAD OFFICE) YA 
DAVENTRY AND BIRMINGHAM 

















Rotary filing by air tools with carbide tips 


does a better job for less money 


DIE SHOP that used to finish stub axle dies with 
hammer, chisel and grinder, cut the job time from 

50 hours per die to 35 by switching to Atlas Copco 
rotary filing tools with carbide tips. 
A truck manufacturer used one of these Atlas Copco 
carbide tips to finish 400 special truck frames—a job 
that had previously required 350 mounted points. 
Atlas Copco air tools get high efficiency from carbide 
tips through vibrationless operation. The driving 
spindle runs in ample-size SKF ball bearings. Com- 
ponents are precision-made. The collet chuck holds the 
cutter shank dead centre, even at highest working 
speeds. The tough vane and turbine motors aren’t 
affected by overloading. 
The present range of Atlas Copco filing machines meets all 
needs for handy and highly efficient tools to take advantage 
of the potentialities of tungsten carbide cutters. 


World-wide sales and service 

The Atlas Copco Group embraces Atlas Copco companies 
oragents manufacturing or selling and servicing Atlas Copco 
equipment in ninety countries throughout the world. For 
further details of the equipment featured here, contact your 
local Atlas Copco Company or Agent. If you have any 
difficulty please write to Atlas Copco AB, Stockholm 1, 
Sweden, or Atlas Copco (Great Britain) Limited, Beresford 
Avenue, Wembley, Middlesex. 


RAB 2F1 cutter takes large cutters. Useful for | LSR11 


single handed work in close quarters. 15,000 r.p.m. 


for }°—#" heads. Convenient twist throttle. 
Built-in lubricator and silencer. 21,000 r.p.m. 


< =m 


j 
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<a Trimming an impeller with a TS2F6H cutter. Tungsten [i 
| carbide cutter heads saved about 40% on costs in this a 


operation, compared to mounted points. <a 
ars 


BA ee 


TS2F 6H for smaller }’ heads. Precision-made com- 
ponents ensure vibrationless running 65,000 r.p.m. 


Atlas Copco Manufacturers of Stationary and Portable Compressors, 


Rock- Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment. 
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CERAMIC CUTTING TOOLS 


The wide publicity given to cemented oxide cutting tools during 
recent months has promoted the belief in some quarters that a new 
metal-cutting medium of astronomical potential is now available. 


Although such tools were demonstrated by Wickman Limited at 
the International Machine Tools Exhibition in 1956, after 
development work extending over many years, it has always been 
realised that severe limitations to further research and development 
are imposed by the lack of machine tools capable of extending their 
known high-speed machining characteristics to the ultimate. 


Experience with cemented oxide tools already gained suggests 
that where very high speeds can be applied with relatively light 
cutting pressures, satisfactory performances can be achieved some- 
times comparable with those being regularly obtained with cemented 
carbides. 


In an endeavour to discover the natural field of application for 
cemented oxides and the techniques of tool geometry, speeds and 
feeds, and the potential metal removal ratings, this Company has 
now begun a new programme of tests. New machine tools of 
advanced experimental design have been specially built and are now 
being installed for this purpose. We think these tests will proyide 
conclusive evidence of the fields of application of most economic 
benefit and we shall look forward to keeping industry informed of 
their progress. 


In the meantime, we are prepared to supply cemented oxide tips 
in a limited range of shapes to cutting tool users who may wish to 
test for themselves the possibilities of the material, and who may 
possess suitable machines for this purpose . 


WICKMAN LIMITED. 


SS eee ee oe 
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Aucstion all fleet owners 








there are Over 1,900 sites 


throughout Great Britain where... 





your drivers can fill up 


with the finest quality Derv... 





this is the sign 


they should look for and... 








this is the Derv Agency Card 


they should carry, then... 


wherever they are, they can pick up 
supplies on credit or for 


cash on agency terms. 





BP THE BRITISH PETROLEUM COMPANY LIMITED 
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\ 
PROVED IN SERVICE 


In the medium vehicle range, the David 
Brown Model 542 5-speed gearbox is 
acknowledged as the outstanding unit, 
and its unfailing reliability, over very 
high mileages, has earned it a world- 
wide reputation. 


Offered with either centre or forward 
control and a choice of direct or over- 
drive top gear, the 542 gearbox is 
designed for a maximum torque of 
205 lb/ft. and is characterised by its 
sturdiness, compactness, low weight to 
strength ratio, ease and quietness of 
operation. 


Write for publications E393.26 and 27 


DIRECT Sth 
SPEED GEAR 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 
PARK WORKS HUDDERSFIELD 





OUR CONTRIBUTION TO 


MASS PRODUCTION ECONOMICS 


Our objective of a standardised propeller shaft has been attained only 
because—ever since we introduced our mechanical universal joint 
thirty-one years ago—we have kept in the forefront of engineering practice 
both as to design and manufacturing techniques. In design, weight 

has been progressively reduced ; balancing of the shaft progressively 
improved ; stricter tolerances imposed ; the demands of 

increased engine efficiency always anticipated. And by high 
specialisation in manufacture > 
% 


we provide this precision ) Z 


%, 
component at a bedrock price. % 
¢ 


OF MOTORING 


HARDY SPICER 


PROPELLER SHAFTS 


PRECISION-BUILT FOR EFFICIENCY y% MASS-PRODUCED FOR ECONOMY 


HARDY SPICER LIMITED (A Birfield Company) BIRCH ROAD*+ WITTON: BIRMINGHAM 6 
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Immediately a sheet is fed into 
the machine, the Flexing Roll 
automatically moves from its idle 










| Available position into its upper working position, 
for sheet widths causing the sheet to make two quarter-turns 

up to 96” and one reverse half-turn before travelling 

into the backed-up levelling rolls, where it is repeatedly 

Full details of this and other flexed and finally ejected as a flat sheet. This process 

McKay machines from sole agent kneads the steel and imparts to it the desired amount of 


cold plasticity. 


ROCKWELL 


Vi oll ee oe mas WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 





ALSO AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2822 
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The NEW LIGHTWEIGHT 
“ ARO-BROOMWADE” 


Pneumatic Hoist 


104" 5” dia. Weighs 29 Ib. Lifts 4 ton 
at 25 ft. per minute. ‘Pendant’— 
Push Button or ‘Pull’ Control. Easily 
Handled by one man. Expertly 
designed. Precision built. Ideal for 
Machine Shops and Loading Bays. 
Cuts out crane waiting time and... 


SAVES YOU MONEY 
Write now for full details. 


“ ARO-BROOMWADE” Pneumatic Tools 
are manufactured by Broom & Wade Ltd., to 
the designs of the ARO Corporation, Bryan, 
Ohio; leaders in the U.S.A, in the development 
of light pneumatic tools for industry. 


““BROOMWADE’* 
AIR COMPRESSORS & PNEUMATIC TOOLS 
Your Best Investment 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Tel: High Wycombe 1630 (10 lines) ’Grams: ‘‘Broom,’’ High Wycombe, Telex. 
518C. SAS 
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We at Kirkstall 

have a reputation —a 
reputation for the care 

with which we choose the raw 
materials for our products ; 
for the craftsmanship with 


which our Bright Steel Bars 


1 SSS 


are produced; for the 
exhaustive way in which 


we test our bars. With 
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such a reputation, we 


at Kirkstall take 


VLE 
. Ss 


no chances! 


‘\ 


There has been high quality iron or steel > 
worked at Kirkstall for over seven hundred years. »~ 


/ ae 
/ Kirkstall NY 


4 Forge 


Leeds - Yorkshire 


TELEPHONE : HORSFORTH 2821 
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where consistent, 
critical depth 
and hardness 
are required. . . 


. . « induction hardening is the 
answer. 

Crank, cam, and axle-shafts, pins, 
links and rollers, gears, bushes and 


similat components can be satisfac- 





torily treated with Efco high frequency 
equipment. We will prove this by hard- 


ening your samples. If your output is 


insufficient to warrant the purchase of 


fA delerhpelade' "your own plan, we cam proces your 


parts at our Heat Treatment Division, 


eitiaare)) Hardening Burton-on-Trent. 


Plain carbon or low alloy steels can 
frequently replace more expensive 
highly alloyed steels when induction 
hardening is used. 





If you have a hardening 
problen—EF€O 


have the answer 


Rainbow /447 


ELECTRIC FURNACE COMPANY LIMITED 


NETHERBY - QUEENS ROAD - WEYBRIDGE - SURREY - ENGLAND Weybridge 3891 
Associated with EFCO Ltd. Electric Resistance Furnace Co. Ltd., Electro-Chemical Engineering Co. Ltd. 
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Plain carbon or low all 
frequently replace mof 
highly alloyed steels w 
hardening is used. 


if you have a 
problen— EF GO 


have the answer 
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Plain carbon or low all@ 


frequently replace more 





highly alloyed steels whi 


hardening is used. 


If you have a f 


problen—-EF GG 


have the answer 





BORG & BECK COMPANY LTD. 7 
A subsidiary of Automotive Products Associated Ltd. _ 














Some of the Borg & Beck range 
OOF friction clutches, 
_ covering every type of car. 

): the spring-centre 
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AUTOMOTIVE PRODUCTS COMPANY LTD. 
A subsidiary of Automotive Products Associated Ltd. 





































Rey ae 


m<-4OzZo4c> 


‘ 


On wHACDORT 


oar 















Plain cart 
frequentl 


highly all@ 


hardening 


if you 
probler 


have t 

















aan. 








j/ 7) 


oy 
j 


Bove 


A COMPLETE 
RANGE OF BRAKES 











LOCKHEED HYDRA 


A subsidiary of Auto 
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7189 & 1O° TwO-LEADING-SHOE 


I} & 12° BRAKEMASTER 
WITH SERVO 
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BRAKEMASTER Trade Mark © 
fs 





BRAKE COMPANY LTD. 








Products Associated Ltd. 
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desirable after long. 








and intensive testing 











LOCKHEED HYDRAULIC BRAKE COMPANY LTD. 
ed Ltd. 






A subsidiary of Automotive Products Associat 
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f the new Purolator ‘Micronic’ 
dry-ty € air filter — backed by coe 


AUTOMOTIVE PRODUCTS COMPANY LTD. 


ed Ltd. 


A subsidiary of Automotive Products Associat 
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THOMPSON BALL-JOINT SUSPENSION + 
PROVIDES THE ARTICULATION 
FOR THE SUSPENSION 
AND THE SWIVELLING FOR STEERING 


AUTOMOTIVE PRODUCTS COMPANY LTD. 
A subsidiary of Automotive Products Associated Ltd. 























BIRMABRIGHT 


Standard 


on the 
Sportsman 











Standard Sportsman 


Engraved on ‘Primag’ Magnesium alloy plate 


The radiator grille and windows of the 
Standard Motor Company Ltd.’s latest 
model are made of anodised Birmabright, 
and present a surface finish as durable 


as it 1s attractive. 





More and more car manufacturers are 
turning to Birmabright, the well-tried 
aluminium-magnesium alloy which 
simplifies production problems 

and makes maintenance worry a 


thing of the past. 


BIRMABRIGHT LIMITED - BIRMINGHAM 32 - BIRMETALS LIMITED 


CO "BM87 
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Designing a Drive? 








V-BELT DRIVES 


V-BELTS 


TAPER-LOCK 
PULLEYS 


TAPER-LOCK 
CHAIN DRIVES 


TORQUE ARM 
SPEED REDUCERS 


VARIABLE 
SPEED DRIVES 


COUPLINGS 
CLUTCHES 


ANTI-VIBRATION 
MOUNTINGS 


FLAT BELTINGS 


PACKINGS 
AND SEALS 


Britain’s first pocket size drive handbook, with oe as 
copious information, convenient to handle and oe <sgcheiy bad hs 
easy to read. Sales ‘patter’ has been rigorously eer ens b 
excluded -—this is a working tool for designers the at cant 
and draughtsmen who have already decided ss sehen tee 
to buy Fenner products. It contains just the * catalogue isa 
information the user requires as determined in S . model of clarity 
25 years experience by the engineering staff of “ = even in its 74” x 5}" 
nece $1ze. 


J: H-FENNER & CO - LTD -HULL 


LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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Three frozen 
cheers for 
Electrolux 


H’rm . .. H’rm! —said the MD clearing 
his throat: I have great pleasure in 
proposing a toast (CHEERS) to the 

Electrolux boys (LOUD CHEERS) on the 
production at Luton of their millionth 
fridge (IMMENSE AND PROLONGED 
APPLAUSE). 

Ladies and gentlemen, 

only a company of immense skill 

and enthusiasm in every department could 
make a million refrigerators for a 


DESOUTTER BROS. LIMITED, THE HYDE, HENDON, 
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people who are undoubtedly more cold more often and 
at more unlikely seasons than any nation in the world. 
Such a company is the Electrolux Company ! 

(MORE CHEERS mixed with cries of BRING ON THE 
TOAST). If proof of the far sightedness, the deep 
wisdom, the high technical intelligence of this 
Company be asked, I need only say that in every 
department of Electrolux only the best men, the best 
materials and THE BEST TOOLS ARE GOOD ENOUGH — 
AS IS PROVED (he cried, raising his voice to a 
fortissimo) BY THEIR INCREASING USE OF 


DESOUTTER 
TOOLS! 


(loud cries of ** Oh . 
and ** Push him in the fridge !”’) 


. . you self-advertising cad !” 


LONDON, 
CRC286 


TEL: COLINDALE (5 LINES) GRAMS: DESPNUCO HYDE, 


23 
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In the Gisholt SUPERFINISH- 
ING machine, as the work rotates 
it is subjected to a light-pressure 
contact of an oscillating 
abrasive stone. This imparts a 
scrubbing effect which removes 
minor surface irregularities such 
as chatter and feed marks and 
“smear” metal surface left by 
the usual grinding operation. 
Surface finishes of one 
micro-inch can be quickly and 
economically attained by 





Superfinishing. 
S U P E RFIN l 4 Hl ING Gisholt General Purpose Superfinisher Model 52A is shown for 
work up to 10" swing, 36” between centres, maximum weight 125 Ib. 
The No. 3 Superfinishing Attachment is designed for tool post 
MACHI N ES mounting on engine or turret lathes; for work up to 9" diameter. 








| HORIZONTAL—FLOOR TYPE 
1s 13S 3s 31S 


Work Capacity, Weight in Ibs. 1-30 | 2-50 15-300 2-300 

Overall Diameter 12” 24° 24° 24” 

Shaft Diameter at Bearing Surfaces - 24” i 24” & 5” 
2 24 we os 


Maximum Distance Between Bearings 


| 
Balancing Speeds, R.P.M. , 1000-3000 1000-2000 1000-2000 1000-2000 
Floor Space (Approx.) sa - a 68"x43” | 68°43” | 68x43” 
4 Net Weight, Ibs. (Approx.) | 1700 1800 | 1900 








SPECIFICATIONS 














Gisholt DYNETRIC Type S 
Balancing machines provide a 
means for quickly and accurately 
measuring and locating un- 
balance in parts weighing from 

a few ounces to several hundred 
pounds. They are equally suitable 
for either large or small quantities 
of similar parts. The required 
amount of correction to balance is 
indicated in practical units such 
as in thousands of an inch depth 
of drill, in ¢ inch lengths of 
wire solder, or in any other 

units most satisfactory for the 
specific workpiece. 
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BRITISH BUILT 





BALANCING MACHINES 
SUPERFINISHING MACHINES 


Gisholt Machine Company of Madison, Wisconsin, U.S.A., announce the 
formation of a subsidiary company for the manufacture in Great Britain 
of certain machines and equipment in their range. 

The decision to form the new company has been brought about by the 
differential between manufacturing costs in the United States and Europe, 
and international fiscal policies which for sometime have made it difficult 
for European customers to exercise their preference for Gisholt machines. 

Known as Gisholt Machine Company (Great Britain) Limited, 
the new company has offices in London with Albert E. LaGrille, Managing 
Director, and Hobart S. Johnson II, Director and General Manager. 

Both the United States and British Companies will continue to be 
represented in the United Kingdom by Burton, Griffiths and Company Limited, 
and Gaston E. Marbaix Limited, who have held their representation for 


sixty and eleven years respectively. 


GISHOLT MACHINE COMPANY 
1245 East Washington Avenue, 
Madison 10, 

Wisconsin, U.S.A. 


GISHOLT MACHINE CO. (GREAT BRITAIN) LTD 
93, Albert Embankment, 

London, S.E.11. 

*Phone RELiance 4771/2 


August, 1957 
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BURTON, GRIFFITHS 


& CO. LTD. 
Kitts Green, Birmingham 33. 


"Phone STECHFORD 3071 
GISHOLT— 
BALANCING MACHINES 


COMBINATION 
TURRET LATHES 


SIMPLIMATIC LATHES 


HYDRAULIC PRODUCTION 
LATHES 


GASTON E. MARBAIX LTD 


Devonshire House, 
Vicarage Crescent, 
London, S.W.11 


"Phone BATTERSEA 8883 
GISHOLT— 
SUPERFINISHING MACHINES 


FASTERMATIC LATHES 













Felt washers and felt seals? Felt for anti-vibration 
bases, for buffing rollers, cushionings and filters? 
Those are some of the ways you can use Bury Felts. 
They can be die-cut, chiselled, punched, machined, 
and even ground. Bury Felts are felts made 
specially for industry; many types and textures to 
meet your needs exactly. 


Versatile supp | BURY FSTUE 











Send your enquiries to: 
BURY FELT MANUFACTURING COMPANY LIMITED, P.O. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
Phone: BURY 2262 (6 lines) 


London Office: 3 SNOW HILL, E.C.1 + Phone: CENtral 4448 
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Build quality into 
your engines 
with 





RENOLD 


TIMING CHAINS 





R 





RENOLD CHAINS LIMITED MANCHESTER 
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Automatic and semi-automatic 


TUBE BENDING MACHINES 


The complete range of Hilgers Semi-Automatic and 
Automatic Tube Bending Machines is suitable for 
both right and left hand bending, and working speed 
is infinitely variable. When the machine is adjusted 
to lowest working speed the return movement always 
switches automatically to the highest return speed. 
Moving parts are completely enclosed and lubricated 
automatically by a central system, thereby cutting 
maintenance to the minimum. Many of these 
excellent machines can be seen in operation in the 
United Kingdom. 


SOLE AGENTS 


@uSO 








BRIEF SPECIFICATIONS 
Type HE.38 Semi-Automatic Cold Tube Bending 
Machine with Combined Mechanic Hydraulic Drive. 


Largest tube diameter approx. 1}’0.d. x 14 s.w.g. thick 
Number of bends per hour 





Types HYB.50 & HYB.70 Hydraulic Automatic Cold 
Tube Bending Machines 


HYB.50 HYB.70 


approx. 2” o.d. approx. 2}” o.d. 


Largest tube 
x §/64” thick 


diameter x 5/64” thick 
Number of bends 

up to 450 
Type HDY.114 Semi-Automatic Cold Tube Bending 
Machine with Hydraulic Operation. 


Largest tube diameter 
114 mm. o.d. x § mm. wall thickness 


Number of bends per hour 











The Selson™Machine Tool Co. Ltd 


41-45 MINERVA ROAD, NORTH ACTON, LONDON, N.W.!/0 600) 
4 i¢ y ot r NW GROUF 
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Engineering Data and Specifications 




















OLD WAY 








THE SALTER WAY 











When it’s a question of assembling components in 
any engineering field, Salter Retainers are the answer. 
They replace nuts and bolts, screws, cotter pins, and 
eliminate expensive threading and machining 














opie 


“w' FIRES Om STUDS 

















THE SALTER WAY 





exTeanar 
FeTAINER 








operations. A large standard range is at your imme- 
diate disposal, and we should welcome the opportunity 
to assist in developing special retainers to solve your 
problems. 





Geo. Salter & Co. Ltd., West Bromwich - Spring Specialists since 1760 


rawr 


M~W. 16256 
























Buy 
SPEEDICUT | 


Britain’s 
Best 
Hacksaw 





















@ HIGH TUNGSTEN 
STEEL 







@ HIGH SPEED 







@ LONG LIFE 


SPEEDICUT 
i feline TOOLS 









Made in Britain's Largest Tool Factory; FIRTH BROWN TOOLS LTD. SHEFFIELD 
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AGRICULTURE 

AUTOMOTIVE INDUSTRIES 

EARTH MOVING - MACHINE TOOLS 
MEGHANICAL HANDLING 

MARINE ENGINEERING - GAS INDUSTRY 


WHATEVER THE JOB 


THERE’S A 


DS {ily 


FLEXIBLE PIPE 


TO GARRY I(T THROUGH 


.% “a 
We 


Dunlop Technicians will always advise on any problems concerning installation of Flexible Pipes, write please to :— 


DUNLOP RUBBER COMPANY LIMITED - ST. GEGRGE’S ROAD - COVENTRY + TELEPHONE: COVENTRY 64171 
‘ 
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Unit construction and interchangeability enable... 



















Two Type M and one Type V top columns mounted on a 6-spindle base arranged for performing 29 operations on a 
freewheel housing. Type M spindles fitted with automatic feed. Type V with hand feed and quick-change drill chuck. 


~ - » HERBERT all-electric Drilling Machines to 


meet all special requirements 


Unit construction of Herbert All-electric Drilling Machines provides a very wide 
range of machines without resource to specialisation. The range is sufficiently 
extensive to meet the demands for most general-purpose machines and to provide a 
basis from which to build special-purpose machines. 


Top columns can be supplied to customers for fitting to their own bases. 

These drilling machines incorporate many labour-saving devices and can include 
such refinements as automatic reversing attachment for tapping, quick-change drill 
chuck and automatic feeds. Most types are fitted with a drill-depth indicator and 


alternative ranges of speeds and feeds are offered. 


There are eight types for drilling holes from the very smallest at 18,000 r.p.m., up to 
1}” diameter, and all usual tapping requirements up to the same capacity. 


All types available for Early Delivery 





Two Type V Junior, one Type H and one Type V 
top columns mounted on a single base. Drills holes from 
ty” to 14". Speed range from 74 to 5,600 r.p.m. 


ALFRED HERBERT LTD., COVENTRY 
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Alvis Leonides Engines 





Use 


HARPER CASTINGS 


Harpers make the clutch plate castings used in Alvis Leonides engines, 
widely installed in helicopters. High strength, soundness and 
freedom from distortion are essential, as these castings provide 

the means by which the power is transmitted from the 

engine to the rotor blades. 

Every casting is radiologically 9 -™===as=z 
examined by Harpers to meet 
the requirements of the D.A.I. 











Harper quality covers Grey Iron, Ductile Iron 
and Meehanite castings, also metal pressings 
and sub-assembly work. 


Lggemmmemny ers oe 








and other finishes 








JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124(5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 





LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1__ Tel.: TATE GALLERY 0286 
He2! MANCHESTER OFFICE: c/o 8. J. Brown & Partners Ltd. 248/9 Royal Exchange, Manchester 2 
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O/L and PETROL 
ASKET MATERIALS 
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The sixty years that 
passed so quickly 


Yes, it’s sixty years since motoring and Ferodo were 
born. And every step forward in car design and develop- 
ment in that time has called for even safer, even more 
efficient brake linings. 

Ferodo have been first with every major development 
in brake lining technique and manutacture. And today 
as always, they are looking ahead to the braking prob- 
lems ot the car of the tuture. 

This year again, the majority of new models at the 
Motor Show are fitted with Ferodo Anti-Fade Brake 
Linings or Disc Brake Pads. 








SIXTY YEARS OF SAFETY ON STAND No. 298 


Anti-Fade Brake Linings 
Disc Brake Pads 








FERODO LIMITED - CHAPEL-EN-LE-FRITH + A Member of the Turner & Newall Organisation 
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PISTONS for all the best engines 


THE BRITISH PISTON RING CO., 


LTD., 


COVENTRY, 


ENGLAND 


oes aoe 
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The sixty years that 
passed so quickly 


Yes, it’s sixty years since motoring and Ferodo were 
born. And every step forward in car design and develop- 
ment in that time has called for even safer, even more 
efficient brake linings. 

Ferodo have been first with every major development 
in brake lining technique and manutacture. And today 
as always, they are looking ahead to the braking prob- 
lems ot the car of the tuture. 

This year again, the majority of new models at the 
Motor Show are fitted with Ferodo Anti-Fade Brake 









Linings or Disc Brake Pads. 


SIXTY YEARS OF SAFETY ON STAND No. 298 


Anti-Fade Brake Linings 
Disc Brake Pads 






A Member of the Turner & Newall Organisation 


FERODO LIMITED  CHAPEL-EN-LE-FRITH 
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PISTONS for all the best engines 


THE BRITISH PISTON RING CO., LTD., COVENTRY, ENGLAND 








OIL SEAL DIVISION 
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We like to think we know as much about heat-treatment as 
most people. After all, we’ve been in the business of designing 
and making furnaces for nearly forty years. Take forced air 
circulation for example. We pioneered the use of the centrifugal 
fan, and forced air circulation is still the best available medium 
for tempering, secondary hardening, and the heat-treatment of 
light alloys and non-ferrous annealing. Our furnaces permit 
precise control of temperature, with simplicity of operation 
and maintenance. We’ll be glad to supply further information 
and make recommendations to meet your needs. 


’ 
Se ee SS ES SE EE SS Se oe Ban 
' 
’ 
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FORCED AIR CIRCULATION FURNACES 











SS 


ELECTRIC 


| BARHE uy) FOR ALL HEAT-TREATMENT PURPOSES 





\ 





\ FURNACES / 





WILD-BARFIELD ELECTRIC FURNACES LIMITED 
ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. Telephone: Watford 6091 (8 lines) 


wsB47 
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One-third of Britain's SHBET STEEL 


is made by 


Sg 


we 
ete 


THE STEBG.COMPANY 
OF WAEES LIMITED 


“ tA 


Iron ore being unloaded at Margam Wharf 





ENQUIRIES to the Sales Manager : Sheet and Plate—Abbey Works, Port Talbot, Glamorgan 
Electrical Sheet-—Orb Works, Newport, Monmouthshire 
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After leaving the soaking pits: an ingot being placed on the ingot buggy 


| 
tt 
No. 4 Blast Furnace | : 


A slab passing through one of the roughing stands 
of the 80” continuous hot-strip mill at Abbey Works 
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BUY ENGINE LIFE 


for your new 


FORD 


TRAAMES TRADERS’ 
with 


SHELL 
ROTELLA OIL 





For the new Ford ‘Thames Traders’ 


Ford approve Shel! Rotella oil for diesel engined models. 


LEADERSHIP IN LUBRICATION 
Z) 
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SOLID ROLLER BEARINGS 


Often used without inner races, 
the rollers tracking directly on to 
shaft. Ideal for heavy loads. 
Available with solid or split outer 
races. Completely interchangeable 
with their American equivalents. 



















POLLARD 
BEARINGS 





MAX-LOAD BEARINGS 


High capacity roller bearings in 

a wide range, some with 

detachable inner or outer races. 

For radial loads only. With single 
or double rollers. Completely 
interchangeable with their 
American equivalents. 


for pertect service 


For long life and trouble-free service always use 

Pollard bearings. Pollard make the largest range of solid 
and flexible roller assemblies outside the U.S.A. 

They will gladly co-operate in the application 

of Pollard bearings to special machinery, and their 
Prototype Department is always at your service. 

























FLEXIBLE ROLLER BEARINGS 


Can be used without inner race— 
the flexible rollers track 

directly on to shaft. Used when 
loading is subject to extra shock 
loads in axle boxes, truck wheels, 
gear boxes, etc. 





POLLARD 


MAKE LIGHT OF HEAVY WORK 
BEARINGS 


These quick-reference catalogues are available on request 
RFX SOLID AND FLEXIBLE ROLLER BEARINGS * ML MAX-LOAD BEARINGS * CW AUTOMOBILE BEARINGS 
SL SELF-LUBE BEARINGS ° TG TRANSMISSION EQUIPMENT 


POLLARD BEARINGS LIMITED 

Ferrybridge, Knottingley, Yorkshire Telephone: Knottingley 2323 (5 lines) 
LONDON OFFICE : 44, Hertford Street, W.1 Telephone: LEGation 3888. 
Canadian Pollard Bearings Ltd., P.O. Box 424, Queen Elizabeth West, Oakville, Ontario. 
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FASTER WELDING WITH 


Brit 
proces: 
are five gc 
extensive 
results in little 
sound, bright Wr leks 


i c r . 
its gas shield eliminates the use of flux, sc 


] 
there are! no post-weld corrosion problems; 
no expensive post-weld cleaning; an Argonarc 
welded jojnt is strong han a riveted joint 


and, when dre: 


British Oxygen Gases Limited, Industrial Division, Spencer House, 27 St. James’s Place, London, S.W.1 


Automobile Engineer, October 1957 











‘SILENTBLOC’ rubber-metal mountings are the accepted 
means of insulating almost anything from vibration—from 
small and delicate instruments to multi-ton drop-hammers. 
If you have a vibration problem, bring it to us as pioneers 
and far and away the leaders in the use of rubber in 
engineering. Technical information always available from 
Silentbloc Limited, Manor Royal, Crawley, Sussex. Telephone: 


Crawley 2100. 


Gs by EXE TTITTS 


ANDRE RUBBER CO. LTD. ——- A SILENTBLOC COMPANY 


Pioneers of Rubber in Engineering 


TAS/SBI8 





all lined up anc 


with £ APASL, a 


moulded brake 





fitted as standard equipment b: 
A.C.V. LIMITED - ALBION MOTORS LTE 
THE AUSTIN MOTOR CO. LT 


BRISTOL COMMERCIAL VEHICLES LTD 


CONSTRUCTOR LODEKKA 


a a Ca? 2 A:3 2:23: 7 2S COM FPA WN: 2 LIM 22:32 


and at MANCHESTER: National Buildings, St. Mary's Parsonage, Manchester 3, Tel : Deansgate 6016-7-8; GLASGOW: 217 Bothwell Street, Glasgow, C2, Tel : Central 2175 
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linings 


OMMER CARS LTD + FODENS LTD 
EYLAND MOTORS LTD * LONDON TRANSPORT 
SCAMMELL LORRIES LTD 


RANSPORT VEHICLES (DAIMLER) LTD 











SUPERPOISE 


'rARE STRESS TE LONDON Wt 


Telephone : GROsvenor 6022 
IRMINGHAM : 11 Waterloo Street, Birmingham 2. Tel: Midland 6565-6-7 * CA pe 








TA 9471 
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ou won't often see a BADLING OF DUCKS, 


or a GAGGLE OF GEESE, or a WEDGE OF SWANS 
but you'll always find a TON OF @quUES 












































Complete London stocks include : 

Portable Electric Drills and Woodworking Equipment, 
Twist Drills, Reamers, Files, Hacksaw Blades and Frames, 
Stocks and Dies, Hammers, Chisels, Vices, Milling Cutters, 
Screwdrivers, Planes, Saws, Spokeshaves, Hand and Breast 
Drills, Oil Cans, Blow Lamps, Auger Bits, Rules and Tapes, 
Drill Chucks, Spanners, Bolt Croppers, Set Squares, 
Levels, etc., etc. 


If any of your requirements are in the nature of NON STANDARD 
or SPECIAL ITEMS to your own particular details contact us if 
you require assistance, our wide knowledge and experience as 
SPECIALISTS is at your service. 








M. W. WALKER & STAFF LTD 


ENGINEERS’ MERCHANTS 
IBEX HOUSE, MINORIES, LONDON, E.C.3 


*Phone: ROYal8191 (10lines)’Grams: Makerlaw, Fen, London 
MIDDLE EAST BRANCH—KUWAIT—PERSIAN GULF 
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THE 


Arcalr 


SAVES UP 


on gouging, 
grooving, 
cutting 


@ Works on all metals 

@ Many times faster than 

chipping 

@ Low initial cost—low oper- 
ating cost 

& 


Will operate off any stand- 
ard D.C. Lincoln welding 
machine and compressed air 


@ Cuts clean — no further 
preparation necessary for 
welding 


@ Easy to operate—no spec- 
ial skill required 


The Empyrium Welding and Manufacturing Co., Ltd of 
Birmingham cut and gouge with the Arcair torch, here 
seen being used on Air Receivers for the Automobile 
Industry. Cutting back and gouging welds is seldom 
necessary because, as they say, ‘they have an excellent 
bunch of welding operators who do a 100°, job with 
Lincoln Electrodes and Lincolnweld Automatic Welding 
equipment’. Nevertheless, they recommend this ‘excellent 
tool’ when the occasion arises. 

The ARCAIR TORCH is a light, mobile tool that can be 


TO 80% 










operated in a restricted space and in any position. It works 
on ail metals and can be used for gouging defects, re- 
moving unwanted metal, cutting, grooving and shaping 
ferrous or non-ferrous metals. The depth of cut is easily 
regulated, welding or brazing can be done without further 


grinding or cleaning and slag from welding does not in- 
terfere with cutting action. The electrodes are quickly 
adjustable to any angle. No gas cylinders or regulators are 
necessary. Outstanding for speed and economy, the ARC- 
AIR TORCH has wide applications throughout industry. 


PUT AN Arca/r TORCH TO WORK NOW! 
ELECTRIC CO LTD - WELWYN GARDEN CITY - HERTS - WELWYN GARDEN roe 
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RLEC LIMITED 


An A.E.1, Company 
ERDINGTON+-BIRMINGHAM 24 
LONDON 
SHEFFIELD 


GLASGOW 


NEWCASTLE-ON-TYNE 


SM/B2999/IH/H 


Automobile Engineer, October 1957 

























WERE FITTED 
TO THIS 
1897 
DAIMLER 


THEY ARE USED TODAY 
ON THE WORLD’S 

BEST COACHES, 

BUSES, TRUCKS, 

AND DUMPERS, ETC. 





KIRKSTALL FORGE ENGINEERING 
LIMITED EeeOs,.. § 


Telephone: Horsforth 2821 
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ENSURE PERMANENT FUEL SAVING 


Re 


Big reductions in tare and therefore in fuel consumption 
are made possible by using the strong, lightweight 
aluminium alloy ‘ Duralumin’ in these vehicles. As 
strong as steel yet only one-third its weight, ‘ Duralumin’ 
cuts running costs, reduces tyre wear, taxes and fuel 
consumption, and increases payload capacity. It does 
not rust and, if desired, may be left unpainted. 

All the examples shown are the work of the Duramin 
Engineering Co. Ltd., one of the well-known body- 
builders producing designs in ‘ Duralumin ’. 


Payload increase of 30 cwt. was made 

possible by using ‘ Duralumin’ for the body and cab of this bulk 
flour transport—one of six made for Foseph Rank Ltd., carrying 
special equipment for delivering flour to a height up to roo ft. 














The cab and thermostatically-controlled 7-ton capacity refrigerated 
body of this van are constructed from ‘ Duralumin’, lined 
with hygienic ‘MGs’. It will be operated in Ghana by the United 
Africa Company. 


nA 


REGO. TRADE MARK 


Three-way tipping body for The 
Fullers’ Earth Union Ltd., made of ‘Duralumin’ throughout to 
save weight, withstand corrosion and hard wear. 


This special 

side-loader on an Albion 

chassis has dropsides, roller shutters and bodywork of 
‘Duralumin’. It is divided into compartments specially designed 
to transport unstable pallet loads. a a 


16-ton bulk cement light alloy 

body on 8-wheeler chassis, built for the Cement Marketing 
Company Ltd. It can be discharged satisfactorily at the 
rate of one ton per minute by the fluidisation system of aeration. 


JAMES BOOTH & COMPANY LIMITED - ARGYLE STREET WORKS - BIRMINGHAM - 7 
Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper, as well as light alloys 


TGA iBT 114 
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LANDIS 4-SPINDLE SEMI-AUTOMATIC 
THREADING MACHINE 


Speed of threading bolts, studs and rods. 










































































































































































































































































Simplicity of setting and operation. 


Ease of maintenance. 


For the high production threading of bolts, studs 
and rods. Two sizes for threads from 
}” to 2” x 34” long and $4” to 1” x 34” long. 


The operator simply loads and unloads the grips 

as they automatically open. Production ranges 
from 500 to 2,000 per hour, depending on diameter 
and thread length. Standard or special gripping 
mechanism fitted. 


The slow spindle speed feature of this machine 
increases the life of the chasers. 


The illustration below shows : 


Cutting }” diameter by 14” long Whit. threads on 
black bolts. Production, 1,650 bolts per hour. Rate 
of production largely depends on the speed of the 
operator loading and unloading‘the'grips. 


ALFRED HERBERT LTD ©¢ Factored Division * Red Lane Works * COVENTRY 
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HORIZONTAL 


UNIVERSAL 


VERTICAL 


All sizes... “LORS ae 
. . all types ele | ae 





Model 
illustrated 


ZBROJOVKA MILLERS 









































Early delivery of all BRIEF SPECIFICATIONS 
models from London 
FOUR SIZES No. 2 No. 3 No. 4 No. 5 
stock 
Working surface of table (approx.) 40°x 8" | 50°x 10" | 64°x 12” 80° x 16” 
SOLE AGENT Power longitudinal travel (approx.) 25° 32” 40° 50° 
Power cross travel (approx.) 8” 9° 12” 16” 
§ ? [s 0 L Spindle Speeds 63-2800 45-2000 32-1400 18-1400 


The Selsomm@fachine Tool Co. Ltd 


41-45 MINERVA ROAD, NORTH ACTON, LONDON, N.W.10 AOU 


4000 (10 Times) Telegrams Selsom h | : , NW GROUP 
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VALVES 1: i 4 FARNBOROUG H 


‘Titled as standard by the 
following British «Ameria 


TA GE LLOLLA CNGIHE builibers 














Component b of fisltinttion 


GNY'IONS - LN3X HONOUYOENUYd - GLI OO ONINSSNIONA HONONOENUYG 








Smethwick Drop Forgings 


ooo FITTED FOR GOOD! 





SMETHWICK DROP FORGINGS LTD. +¢ SMETHWICK AND KIDDERMINSTER * ENGLAND 
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E insist that the steels used in the manufacture 
of DORMER tools conform to our own stringent 
standards. 


A team of metallurgical technicians sample, examine and 
test all steel, and any material falling short of our 
specifications is rejected. 


This emphasis on CONSISTENCY, even before manufacture, 
lays the foundation for your confidence in DORMER TOOLS. 


Background is a section of steel microstructure. 








Snide titecoesdliaieiailbsictiaiaas a dannentesiabasianagantiiatdabicnsaadiedmadeinem erate nem ames bee 
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SCHWITZER 
TURBOCHARGE 


RANGE COVERING—FROM 50 TO 1400 HORSEPOWER 


These HOLSET dependable turbos of SCHWITZER design backed by over one hundred million 
miles of proven commercial operation in the U.S.A., are now available for the first time to engine 


manufacturers in the United Kingdom and on the Continent of Europe. 


t 


@ Low cost @ LIGHT WEIGHT 
@ EXCLUSIVE DESIGN FEATURES | ee 2-\.) ke) an Le Vee Wale). 
@ FASTER RESPONSE @ PRESSURE RATIO UP TO 3:1 


* Unequalled automotive turbo experience in PETROL and DIESEL 


Tate lirlatelie 


Our engineers will be pleased to give more specific information upon request. 


“HOLSET 


ENGINEERING co. .LTD * TURNBRIDGE - HUDDERSFIELD 
Telephone : Huddersfield 7480 Telegrams : Holset, Huddersfield 


C9051 
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RIPON MOTE 2 DOSE NTE LOIS SOIL IIT PLETAL PACE 











What sorts 
of springs 
do you need? 


No. 760. 3 doz. As- 
sorted Light Com- 
pression Springs. 1” 
to 4” long, 22 to 18 
awG. 2" to 
diam. 6/6 each. 
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Compression ? Expansion? Long? 

Short? Light? Heavy? Let Terry’s 

BOXES OF ASSORTED SPRINGS settle the question. 
Just the job for you experimental people—a simply 
unlimited assortment from our tremendous range of 
springs of every variety. The 9 boxes shown here are only 
a few — but why not let us send you a full list — post free. 





' 
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1 
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1 
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No. 757. Extra Light | 

Compression, 1 gross ; No. 98A. 3 doz. As- 

Assorted, }” to 3’, |! sorted 1” to 4” long, 

H 4” to ?” diam., 19G 

| 

' 

i 

I 

' 

' 

' 

' 

: 

' 

1 
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4” to 2” long, 27 to 20 
S.W.G. 15/- each. to 15G. 5/6 each. 





TERRY'S 


ASSORTED SPRINGS (‘(esstnene 





No. 758. Fine Expan- No. 388. 4 gross As- = 
sion Springs. 1 gross sorted Smal! Expan- Spring Design and 
Assorted }” to 3’, 3” sion Springs. }” to HERBERT TERRY & SONS LIMITED - REDDITCH - WORCS Gajculations’— 
to 2’ long, 27 to 20 13”, 18G to 21G. (Makers of quality Springs, Wireforms and Presswork for over a century) post free 12/6d. 





S.W.G. 15/- each. 9/6 each. 





Cut production 
costs with Terry 
rage 
\ ( Square 


\) )\ \Section) ‘ 
\ Or No. 466. 4 gross As- 
; sorted Small Expan- 


sion Springs }” to 14” 
long, 3/32” to 3/16” 
We can supply = diam., 21G to 24G. 
stock in sizes from 4” : 6/6 each 
to 3” ; 





No. 1013. 1 gross 
Small Coil Com- 
pression Springs, 
#” to 1%” long, 
S/fae T/C 
diam., 24G to 
19G. 6/- each. 


No. 753. 3 doz. As- 
sorted Light Expan- 
sion }” to 4” diam., 
2” to 6” long, 22 to 18 
S.W.G. 10/6 each. 


No. 1024. 20 Compression 
Springs 12” long. }” to 4” diam., 
24G to 18G, suitable for cutting 
into shorter lengths; and 30 
Expansions 14” to 12” long, 
5/32” to }” diam., 22G to 16G. 

24/- each. 





wr2t 
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Let's leak va 


. from your point of view and 

from ours the focus is on reliability. If a 
spring passes our tests it will pass 

any that can be imposed and particularly 
the test of time. 

May we quote on your next specification? 


Our technicians are at your service. 


SALTER 


_ always a spting ahead | 


GEO. SALTER & CO. LTD., WEST BROMWICH, ENGLAND . eEstastisned 1760 
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—— toto ——— 


CONFIDENTLY 
RELY ON P.B.M. QUALITY 


Fairey Gannet anti-submarine aircraft are P.B.M. supply light alloy precision 
powered by the Armstrong Siddeley Double machined castings for the governor casings 
Mamba Engine which provides extremely of the vital Rotol feathering u ‘ts used 
powerful take-off and combat speed. on these aircraft. 


WHERE ACCURACY IS VITAL P.B.M. QUALITY IS SUPREMx 


For machined components the greatest names in aircraft 
engineering are listed with P.B.M. customers. Are you? 


PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 22A 


TELEPHONE: GREAT BARR 1794-5 
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The *‘ Morris Oxford” 


FIRTH-VICKERS STAINLESS STEELS LTD., SHEFFIELD 
& Telephone: Sheffield 42051 


A.2. 
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ON THE SCAMMELL 
POWER TAKE-OFF 








TRAILING-LINK 
FLEXIBLE couplings 


The Metalastik Trailing Link Coupling is one of the most compact forms of 
coupling and occupies the minimum of axial length in relation to the parallel 
misalignment accommodated. It also takes care of angular misalignment and 
end float while cushioning shock loads and smoothing out torque irregularities. 
It has a high capacity for occasional overloads. 

In the drive from gearbox to three-cylinder air-compressor on a Scammell 
road tanker, as illustrated, a Trailing Link Coupling transmits a torque of 
2,250 Ib./ins. 

The small illustration shows the famous Metalastik Ultra-Duty Bush which 
takes movement in the links of the coupling. 


-METALASTIK LTD. LEICESTER 
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Dismantling Expert 

The old clock has seen better days. Now some of the parts are put to one side for 
future use. In the factory across the road, something similar is happening 

on an industrial scale. 

The old machine shop has outlived its usefulness, so Thos. W. Ward Ltd. have 
been called in to demolish it. Those machines and materials which are still 
useful are being carefully preserved to form part of the great new machine shop which 
will rise on the site. 

An undertaking of this kind in which speed is all important, calls for long 
experience and careful planning. Wherever dismantling and demolition are the prelude 
to industrial developments, Wards are the people to handle the contract. 

Industrial dismantling is just one of the many activities of the Ward Group of 


Companies whose scope is as broad as industry itself. 


servinc inpuster around THe worn AOS. W. WARD LTD 


Head Office: ALBION WORKS: SHEFFIELD London Office: BRETTENHAM HOUSE: LANCASTER PLACE « STRAND W.C.2. 
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type 4 
power- 


. steering 


gear 


This latest type 4 unit embodies the wide experience of 
Marles in power-steering, and consists of a 2-valve box 
mounted on the top of the standard Marles 861 manual 
gear unit. 

The type 4 unit, the Universal unit and the standard manual unit 

are all interchangeable on the same mountings. 

Further particulars will be sent on request. 


ADAMANT ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Steering Company Ltd. 


Telephone: Luton 2662 (4 lines) Telegrams: Adamant, Phone, Luton 








Approaching 
fully automated welding 


300 SUB-ASSEMBLIES PER HOUR 


Progress towards full automation in the motor industry is taken 
an important stage further by this latest advance in multi-head welding. 


This table top machine at Briggs Motor Bodies Limited, Dagenham,.making 24 
simultaneous spot welds on a luggage boot door permits an entirely automatic sequence 
and can complete up to 300 sub-assemblies per hour for the new Ford ‘* Graces” 


METROPOLITAN -VICKERS 


ELECTRICAL < T 


An A.E.1. Company 


METROVICK Equipment for More Efficient Weiding 
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THAMES TRADERS 


INCORPORATING PHILIDAS SELF-LOCKING NUTS 









Photograph by courtesy of Ford Motor Co, Ltd. 


I 
FORD consistently rely on 
1 


PHILIDAS a 


Under sins of extreme temperatures or vibration these locknuts 


YIELD ONLY TO A SPANNER 


Self-locking for the Automobile, Aircraft, Electrical and 
Engineering Industries. Wheel Nuts, Anchor Nuts, Strip Nuts, etc. 
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One of the many industrial applications of Texolex laminated 
mouldings is in the motor industry where extensive use is made of 

this material for cam gears. Some of the largest motor 

manufacturing organisations have found in Texolex many of 

the qualities of the ideal material, offering silence in operation, lightness 


in weight, high mechanical strength coupled with resistance to wear and corrosion. 


The Bushing Company Limited, would be pleased to give 


further technical information about Texolex laminated fabric gears 


and their suitability and operation in camshaft, 


jackshaft and oil pump drives. 


PREETI PE 2) Ley 





THE BUSHING COM LIMITED HEBBURN ON TYNE - ENGLAND 
TELEPHONE: HEBBURN 32241 TELEGRAMS: “BUSHING, HEBBURN” 
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Increased output comes from 
fewer wheel dressings, easier 
wheel cutting, finer work finish 
and greater coolant efficiency. 
These benefits are supplied by 
the Separator AUTOMATI- 
CALLY through removal of all 
swarf and metal particles, and 
return of consistently clean 
coolant to the wheel. 
Write to-day for illustrated cat- 
alogue. 
Size No. 
BRITISH MADE mS Ta See we 

Capacity in imperial galls. 

PATENT Nos. 603083, 731655 AND OTHERS. S96: :- 20 a TE Ss. 


DEVONSHIRE HOUSE. VICARAGE CRESCENT 


GASTON E. MARBAIX LTD ,2atttrsta LONDON, swu 


PHONE BATTERSEA 8888 (8 lines) 
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Features of the new 
TORRINGTON DRAWN CUP 
ROLLER BEARING 


A 


Cres 





Rollers end-guided at pitch line (A). 
Shaft-riding retainer (B) designed to 
permit lubricant circulation. 
High capacity in small cross section (C) 
* Long pregreased life. 
* Efficient at high speeds. 
* Mounted by press fit. 
* Simple housing design. 


Low unit cost. 








introducing 


a new low-cost precision roller bearing... 


THE TORRINGTON DRAWN CUP 
ROLLER BEARING 


e advantages of drawn cup outer race construction are now available 

4 precision roller bearing. Designed to take up no more space than 
Torrington needle bearing this compact, light-weight bearing consists 

spherical end needle rollers, a one-piece hardened steel retainer and 
e-hardened thin-section outer race. 

ghly efficient roller guidance and lubrication are outstanding features. 
shaft-riding retainer contacts the roller ends at the pitch line 

ere guidance can be obtained with the least effort. The design provides 

le storage for lubricant and promotes its circulation. 

e features make the new bearing particularly suited to applications 
liring compactness with precision, high-speed endurance or long 
reased life. For further information of availability and prices 

te to our Bearings Division. 


TORRINGTON BEARINGS 


THE TORRINGTON COMPANY LTD. Works: Torrington Avenue, Coventry 
London Office: 7-10 Eldon Street, EC2 Glasgow Office: 14 Moir Street, Cl 
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...from one 





photo-copying 





machine 

















175 miles of prints a year is the output reported by one regular user of an 
Azoflex Model 46/35—and that’s the sort of output that any busy drawing office 
can expect. The AZOFLEX photo-printing process combines several unique 
features. It’s the on/y daylight reflex copying process. It’s the on/y process 

to apply a measured quantity of developer irrespective of running speed, 

thus ensuring optimum quality. It avoids the use of dangerous chemicals and 
there are no unpleasant fumes. Operation is quiet and free from 

vibration. Exposing, developing and print delivery are all synchronised 

to ensure an even flow of finished work at all speeds. 

AZOFLEX MODEL 46/35 combined synchronised printer and developer. 

Capacity : cut sheets and rolls up to 42 in. wide. Printing speed: up to 30 ft. 


per minute. Dimensions : Height 58 in. Depth 60 in. Width 72 in. Weight 1,100 Ib. 
Price £1,555 (including delivery and installation in the U.K.). 


ILFORD 





Enquiries to: Ilford Limited, Azoflex Dept. AZ11B 
104 High Holborn, London, W.C.1. Telephone : HOLborn 3401 














PHOTO-PRINTING MACHINES AND MATERIALS 
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Giving greater 


flexibility with 


economy to the 


new JAGUAR XKI50 








Following successful association 
with alibi models of this famous 
car, the Laycock de Normanville 
Overdrive is again available at option 
on the new Jaguar X K 150. 

The Laycock overdrive gives added 


flexibility to an already impressive 


Layco ck ‘ performance and offers the exclusive 


advantages of full driver control; 
DE NORMANVILLE 


Overdrive 


YZ 


power-sustained changes; 


positive engine-braking 


and reduced fuel consumption. 


product of Birfield Group experience and resources 


Enquiries to: 
Automotive Division, BIRFIELD INDUSTRIES LTD., Stratford House, London, W.1 
Works: LAYCOCK ENGINEERING LIMITED, SHEFFIELD 
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Speed, f.p.m. .. * 
DERRICKING—Maximum to minimum 
SLEWING—2 r.p.m. with load. 
TRAVELLING—4 m.p.h. unloaded and 2 m.p.h. loaded on fi 
Turning Radius—20 ft. 
Ground Clearance—11 ins 
Weight—With standard jib 15 tons approximately. 


OPTION*: 


tl ope t 
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Production grows 


Electricity for 


with good lighting Productivity 


IN THE MAJORITY Of works today the lighting is 
inadequate or unsuitable, or both. Production 
is slower than it could be, mistakes are made, 
health and tempers suffer. 


Money spent on a planned lighting system is the 
best of investments. The foreman can see how 
things are going; the craftsman at his machine 
can work more accurately and easily because 
he can see what he’s doing. 


Good lighting is only one of the ways in which 
electricity is playing a vital part in the drive 
for higher productivity. 


Ask your ELECTRICITY BOARD for advice and informa- 
tion, or get in touch with E.D.A. They can lend you, 
without charge, films about the uses of electricity in 
industry. E.D.A. are also publishing a series of books 
on Electricity and Productivity. Titles now available 
are: Electric Resistance Heating, Electric Motors 
and Controls, Higher Production, Lighting in 
Industry, Materials Handling, and the latest addition 
to the series, Induction and Dielectric Heating. 
Price 8/6, or 9/- post free. 


issued by the 
British Electrical Development Association 
2 Savoy Hill, London, W.C.2. 
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or ice-cream—‘Drikold’ dry ice providéd the most efficient teak 
of refrigeration for motor transport. Space-saving and amagetving 
with no need for skilled maintenance, no moving parts to go wrong, ‘Drikold’ “ 
makes sure that all foodstuffs arrive fresh and perfectly preserved. Check up on all its good 
points before ordering or building refrigerated vehicles. 
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the golden jubilee of 
the Company's hallmark has 








Sand casting in grey 
iron of automobile 
six bore block. 

By Courtesy of 
Bristol Cars Ltd. 





| STERLING METALS LID covenray & nuneaton 
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UNIT TYPE MACHINES 
| fully engineered _ 
for high -output production 





























Asquith Unit Type machines have been designed 
and built to meet high output requirements 
in many industries. In this instance the 
illustration shows Rotary Transfer machines for 
drilling, reaming and tapping exhaust manifolds 
at Humber Ltd., Coventry. 


WILLIAM ASQUITH LTD 


HALIFAX - ENGLAND 


Sales & Service for... DRUM MON D-ASQUITH « « « the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


‘Phone: Midland 3431 (7 lines) ‘Grams: Maxishape, B’ham. Also at LONDON: Phone; Trafalgar 7224 (5 lines) and GLASGOW: 'Phone: Central 3411 
A177 
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Don’t buy oil seals haphazardly. Get Pioneer Oil Seals. 
/ Pioneer representatives are factory trained men who can deal with 


| om any oil-sealing problem on the spot and recommend the seal you need. 


Pa ~ 
y \ Pioneer Personal Oil Sealing Service means not only studying 
/ \ tw } a customer’s individual needs ; it also means recommending the right oil seals 

\ J and personal inspection when they are in use. 
FA Buy Pioneer and make sure your oil-sealing problems are solved for all time. 


Write now for the most comprehensive catalogues in the trade on 
Oil Seals and O-Rings and for your copy of the OIL SEAL JOURNAL 


\ 


N 
~~. PIONEER 


Oilsealing & Moulding Co. Lid. 


A DIVISION OF J.H.FENNER &€ CO. LTD. 


Factory & Head Office: Cottontree Works, Colne, Lancashire - Telephone: Wycoller 411/2/3 
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OF 
PRECISION 
AND 
PERFORMANGE. 








For every type and size 
of automobile transmission 
in either small or 
large quantities 


specify 


“GEARS BY DAVID BROWN’ 


8 b ‘ eS 
* : 7 - 
. ’ 
; poe + 
a 
A " 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEAR DIVISION .~ 
PARK WORKS HUDDERSFIELD 


ee hai i We » 
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7 
There are types and sizes for every purpose. 2s : 
Over twenty yéars’ experience is at your service. ee 


Write for catalogue to: 
CHARLES WESTON & CO. LIMITED 
Irwell Bank Works - Douglas Green - Pendleton - Salford 6. 


Telephone : Pendlefon 2857-8-9 Birmingham: Midland 6952 
London: Holborn 0414. 
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The VRADITION behind <M | 
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Father and Son 


att 


wy 


Traditional skill underlying present modern 
methods—a Midcyl foreman passes on the 
fundamental secrets of his craft to his son. 





THE MIDLAND MOTOR CYLINDER CO. 


ee 


Let D.. 
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GIRLING DISC BRAKES 


ARE MAKING A WORLD OF DIFFERENCE 


‘See the latest developments on 


Stand 318 


THE BEST BRAKES IN THE WORLD (a) : 


GIRLING LIMITE DQSem GS ROAD: TFTYSELEY : BIRMINGHAM 11 
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LAYRUB 
USERS 
Commer - Seddon 
A.E.C. + Dennis 


Leyland - Thornycroft 
Shelvoke & Drewry 


Guy Motors - E.R.F. 
Atkinson - Daimler 
B.M.C. - Bristol 


Commercial Vehicles 


when 

plaining 

en up the 

Pdrive plus the 

t that it requires HO turication, are just two 

ons why you'll find Layrub Transmission on 
ically all makes of Commercial Vehicles. 

The Torque Rods and Clutch Centres have also 

hemselves a place for reliability and long life. 
rite us for full technical information. 


LAYCOCK ENGINEERING LTD. 
MILLHOUSES, 
SHEFFIELD, 8 By 
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SAFETY 
DUAL BRAKE VALVE 


COMPACT - LIGHTWEIGHT 


AP-32 
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‘AYNAL’ mark III 


LORRY BODY 
—| SECTIONS 





FOR PLATFORM AND DROPSIDE LORRY BODIES AND TRAILERS IN A 
WIDE RANGE OF DIMENSIONS. 


ALL THESE SPECIAL FEATURES 


* Suitable for almost any type of |¥* Choice of hollow section or sheeted 
chassis. frame dropsides and tailboards. 


* Two widths of interchangeable, * Minimum number of sections 
inter-locking floor sections. required. 


* Alternative siderails with concealed %* Greatly improved weight/load ratio. 
fixing. 


* Floor fixing bolts 


* Floor sections and 
readily accessible, 


cross-bearers can be 
drilled in position. 


The latest and lightest aluminium alloy 


sections for lorry body building 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I 


METALS 
DIVISION 
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THE MANGANESE BRONZE & BRASS-O% nai 
GH ROAD IPSWICH * GRAMS @ILITE IPSWICH - PH 


P3788 
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modern solderless terminations 


for every automotive application 


@ Adopted American car 
and truck manufactO 
Investigate the advantage 
A-MP creative approach to 


Better Wiring. 


. This A-MP solderless Buttor. 
\\. Contact, specially designed 
r automotive light 


-_ ets is made in strip 
- al form and supplied 


on reels for automatic 
machine application. High- 
speed automated términations 
ensure uniform high 

quality and reduce costs. 


P| AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD. 


London Office: DEPT. 12, 60 KINGLY STREET, LONDON, W.1I. Telephone: REGENT 2517-8 and 3681-2-3 


Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 


* Trade Mark of AMP Incorporated, U.S.A. AP 323-49 
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ELECTRIC DOOR 
ACTUATING GEAR 














This door gear can be used to operate both glider and folding doors. It is 
light, low in cost and compact, so that it can be housed in the normal header 
box. No pipework is necessary, and installation is simply a matter of running 
cables to the required points. A slipping clutch prevents injury or damage, 
and provides emergency means of opening doors. Safety devices such as an 
interlocking device for the accelerator pedal are easily incorporated, whilst 
electrical operation makes the fitting of stop lights, warning light, etc. a 
simple matter. 


The World’s Leading Manufacturers of 


FUEL INJECTION & ELECTRICAL EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 


AP 850 
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with progre® 














The Control and Technique 
developed for the production of 
High Duty Iron Castings 
by the Darcast Foundries 


is ready to meet developments 


of the Motor Industry. 







AUTOMATIC GEARBOX CASE (COURTESY OF ROLLS-ROYCE LTD) 





BRAKE DISC (COURTESY OF DUNLOP RIM & WHEEL CO LTD) 


Fa 





COMPOSITE STEEL & CAST IRON BRAKE DRUM 
(COURTESY OF VAUXHALL MOTORS LIL 





DARTMOUTH AUTO CASTINGS LIMITED 


SPECIALISTS IN HIGH DUTY IRON CASTINGS FOR THE MOTOR INDUSTRY 


f one 
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Service from Ransome & Marles 
puts today’s designers on top 
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The Bristol Olympus turbojet engine powers the Avro 
Vulcan atom bomber now in service with the Royal 
Air Force. This cut-away view shows an early version 
now off the secret list. All Bristol engines are fitted 
with Ransome & Marles Bearings. 





Drawing by “ Flight.” 


What services do Ransome & Marles offer the designer ? 


As you know, the machines being designed today are going to operate at very high 
speeds, under very heavy loads, and in conditions that could produce high temperatures. 
We help the designer to overcome these problems by our research into new bearing 
materials such as ceramics and sintered metals—and the results of this research are 
available to him free of charge. 

Again, we are always improving the design of cages, and welcome the opportunity of 
basing new designs on the actual requirements of machinery now being planned. 

In this country we pioneered the use of non-metallic cages for high-speed running, and 
now of course they are specified for all kinds of engineering. 

Then there is bearing lubrication, on which our Technical Department are always ready 
to advise the designer...and detailed recommendations on shaft and housing tolerances 
... comprehensive facts and figures on stress and bearing life... full analytical reports 
on the causes of premature bearing failure... 


In these and many other ways, Ransome and Marles provide a valuable service for the 
designer, a service which will produce better results in the machinery of tomorrow 







16 Ro, 
Po eg 


} 





BT Td 





RAMSOME & MARLES BEARING CO. LTD. 


Newark-on-Trent England 
Telephone: Newark 456 Telex 37-306 





Automobile Engineer, October 1957 


LET, ROEDER ais, Stand atta eta enesaennrcemepnin Apart ny Serene 








mh a RT 








EVEN SUCH RELATIVELY LARGE AND 
EASILY DEFORMABLE COMPONENTS AS 
THIS ELECTRICAL INSTRUMENT CHASSIS 
IN PRESSED STEEL SHEET CAN BE 
DEBURRED AND POLISHED EFFICIENTLY 
IN MODERN BARRELLING EQUIPMENT 






Published the second Wednesday in every month 
by ILIFFE & SONS LIMITED 
Dorset House, Stamford Street, London, S.E.1 
Telephone - Waterloo 3333 (60 lines) 
Telegrams + Sliderule, Sedist London 

The annual subscription inland and overseas 

is £3 Os Od including the special number 
Canada and U.S.A. $8.50 


BRANCH OFFICES 

Coventry - 8-10 Corporation Street 
Telephone - Coventry 5210 

King Edward House, New Street, 2 
Telephone - Midland 7191 
Manchester - 260 Deansgate, 3 
Telephone - Blackfriars 4412 and Deansgate 3595 
Glasgow - 26B Renfield Street, C.2 

Telephone + Central 1265 
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OF 


In 1907, Dr. Sven Wingquist, a young engineer in 


a textile mill, and inspired no doubt by alignment 


difficulties of the line shafting then so much in 


vogue for power transmission, worked out 
the basic principles of a new type of bearing 
the self-aligning ball bearing. 
This marked a major advance in anti-friction 
engineering; from this inspired beginning has 
grown the whole world-wide SiGF 


CALAN 


organisation. 


THE ONLY BRITISH MANUFACTURER OF A R BASIC 


THE SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


BEARING TYPES: BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER SKE 


G156 
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Editorial Staff T. K. Garrett, A.M.I.Mech.E. A.F.R.Ae.S.( Associate Editor) 


F. C. Sheffield 


DESIGN MATERIALS AUTOMOBILE PRODUCTION METHODS 


ENGINEER 


WORKS EQUIPMENT 


Export Markets 


Unzzss there are unexpected changes in the British 
economy, there is little prospect that artificial restrictions 
such as purchase tax and onerous hire purchase terms will 
be lifted to make the home market for road vehicles more 
buoyant. Therefore, in order that adequate use can be 
made of the increasing production facilities it will be 
necessary to continue the export drive in an even more 
energetic manner. 

The creation of an export demand, and its future retention 
and expansion, raise certain problems differing, some only 
in degree and others in kind, from those of the home 
market. Providing the vehicle is basically satisfactory, the 
first requisite for the export market is that spares and 
replacement parts shall be quickly available. There was 
a time when the British record in this respect was not too 
high—fortunately that is no longer true. The Rootes 
Group, for instance, some months ago inaugurated an air 
service for spares to Central Africa, and they intend to 
extend this type of service to other parts of the world. 

BMC are also taking effective steps to deal with this 
problem. In the United States of America, they, in con- 
junction with Hambro Automotive Corporation, have 
established a seven-point service plan, which includes: 

. Large fully stocked parts depots in New York and San 

Francisco. 

. Substantial distributor parts inventories in twelve major 
cities to supplement the parts stocks of 500 dealers. 

. Service schools to be attended by general service 
managers of all BMC distributors in the country. 

. Additional mechanics’ service schools for the benefit of 
dealer service managers and mechanics. 

. Adequate technical service assistance from Hambro 
central service depot. 

. Service guide manuals outlining minimum requirements 
on all service matters. 

. Improved after-sales-service. 

The importance of after-sales service, with quickly 
supplied and reasonably priced replacement parts, cannot 
be too highly stressed; in itself it will not create a market, 
but help in its extension. Export markets can be 
created only if the vehicle itself is fundamentally sound, 
and is suitable, perhaps with slight modifications, for service 
under widely differing conditions. The success of the 
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export drive has, of course, raised problems, since British 
cars are exported to countries varying from sub-arctic 
to tropical. Obviously, a vehicle designed specifically for 
sub-arctic operation would differ considerably from one 
designed specially for tropical service. It is manifestly 
impossible to design for only one set of conditions, but 
fortunately, it is possible to produce vehicles which with, 
at the most, minor modifications, will function well under 
widely differing conditions of temperature and humidity. 

To consider only one point, comfort for both driver and 
passengers. Ride comfort is, of course, mainly a matter 
of suspension, but for all-round comfort the temperature 
inside the body of the car is also important. So far as cold 
weather is concerned, this is no great problem; in practically 
all modern cars, provision is made for the installation of a 
heater, if one is not included as standard. 

It is a very different matter to maintain a comfortable 
temperature for the occupants of a vehicle in a very hot 
climate. This calls for air-conditioning plant, and at present 
only Rolls-Royce of British cars can be obtained with such 
equipment. At first sight it may seem that air-conditioning 
equipment would be too expensive for installation in low 
and medium price cars. Admittedly the cost would be 
high in relation to the cost of the car, but American experi- 
ence has shown that there is a demand of reasonable size 
for cheaper cars with air-conditioning units. 

At least one organization in this country is carrying out 
extensive development work on this question. There is 
no doubt that the unit will perform the function for which 
it is intended, but its adoption will call for co-operation 
from the vehicle manufacturers. For optimum functioning, 
the best location for the unit would be under the bonnet in 
the engine compartment—this might call for some 
modification of the bonnet form. The alternative would 
be to locate the unit in the boot. This is not as good 
functionally, and has the added disadvantage that much 
of the boot space would be taken up, which could be a 
serious drawback in view of the fact that in the countries 
where air-conditioning is desirable, long journeys are 
common and much luggage is carried. It would be a 
feather in the cap of the industry if the first medium size 
passenger car to have complete air-conditioning equipment 
were to come from a British factory. 








The B.S.A. Superchargers 


A Range of Light, Compact Units, Suitable for Automotive and Other Diesel Engines 


‘Ime B.S.A. group of companies has been associated 
with the development of components for gas turbine engines 
since the earliest days of these power units. Much of their 
work in this connection has included the formulation of 
heat-resistant steels. In addition, they produce a wide 
variety of precision castings and components, such as 
turbine and compressor blades and discs. By virtue of this 
background of experience they have been well placed to 
develop their range of efficient and compact turbochargers. 
Moreover, by applying the techniques arising from modern 
developments in the group’s manufacturing processes, they 
have been able to produce these turbochargers at a remarkably 
low cost. 

So far, two sizes of turbocharger are ready for production. 
One is for diesel engines capable of developing from 200 to 
400 b.h.p; the other, now being produced in batch quantities, 
is a smaller unit suitable for engines up to 200 b.h.p. This 
latter unit weighs 301lb and its overall dimensions are 
approximately 84in diameter 8in long. Its maximum 
continuous rating is at a 2: 1 pressure ratio and an exhaust 
temperature of 650 degC. Trials have shown that an 
8-6 litre engine equipped with this unit can be used to replace 
a 10-6 litre naturally aspirated engine with resultant fuel 
economies of as much as 10 per cent. The larger of the two 
turbochargers, which weighs 45 lb, is available for engine 
trials. 

The basic principle of turbocharging, of course, is well 
known. Briefly, the exhaust gases from the engine are 
used to drive a turbine wheel, which, in turn, drives a 
compressor to boost the air supply to the engine. Since the 
amount of fuel that can be burned in a given time in the 
engine cylinders is determined by the amount of air that the 
unit can inhale, compression of the air before it enters the 
cylinders leads to the development of greater power outputs 
than can be obtained by natural aspiration. 

Experience indicates that the majority of naturally 
aspirated engines currently in production can be boosted 
to 14 to 2 atmospheres without modification. Even if 
modifications are necessary, for example, to meet require- 
ments for higher boosts, they generally affect only the exhaust 


Fig. 1. Engine capacities catered for by the B.S.A. turbochargers 
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valves and piston assemblies, since bearing loadings are not 
greatly increased by supercharging. In any case, with very 
high-speed engines, the design criterion for bearings may 
be inertia rather than gas loading. There is no reason why 
engines designed specifically for turbocharging should not 
operate at boosts appreciably higher than 2 atmospheres. 


Principal advantages 

Since turbochargers generally are relatively small and light, 
the installed weight of turbocharged engines is far less than 
that of the naturally aspirated units giving the same power 
output. Similarly, an appreciable saving in installation space 
is possible, and the strength and weight of the frame required 
to carry the engine is also reduced. Moreover, an engine 
fitted with a turbocharger of economical design costs 
appreciably less than a naturally aspirated unit of the same 
power output. 

Because of the improved overall efficiency of a turbocharged 
engine, the specific fuel consumption is lower than that of a 
naturally aspirated unit of the same power output. Two 
factors lead to this improvement in efficiency. One is that 
the mechanical losses in the turbocharged engine are not 
increased proportionately with the increase in power obtained 
by boosting the naturally aspirated version, while the second 
is that exhaust energy that otherwise would be wasted is 
used to boost the air flow to the cylinders, and this reduces 
the pumping losses of the engine. 

The characteristic of the turbocharger can be matched to 
that of the engine to give the torque curve most suitable for 
the service for which the engine is to be employed. These 
requirements may be on the one hand for engines running 
continuously at maximum power output, or on the other 
hand for those requiring the highest torque output at low 
engine speeds. Only a very efficient turbocharger will meet 
the latter requirement satisfactorily. 

Since, in operation, the speed of the turbocharger depends 
on the velocity of the exhaust gases passing through the 
turbine, the degree of turbocharging effected tends normally 
to increase automatically with engine speed and load. The 
overall noise level of a turbocharged engine generally can be 
reduced to a lower level than that of the naturally aspirated 
equivalent, because the exhaust gases, although entering 
the turbine as a series of high energy impulses, leave at a 
uniform velocity and a much reduced energy level. Similarly, 
the compressor smooths out the impulses caused by the 
opening and closing of the valves of the individual cylinders 
of the engine. 

In general, the advantages of the turbocharged engine 
can be summarized as follows. Power output is increased 
in proportion to the degree of turbocharging. The overall 
power: weight ratio is considerably improved, and the 
installation space requirement for an engine of given output 
is reduced. Specific fuel consumption is reduced over a wide 
part of the operating range, and the initial cost of the engine 
per unit of power output is less than that of a naturally 
aspirated engine. Also, better torque-speed characteristics 
are obtainable. Another advantage, which is important for 
certain overseas markets, is that the power output obtained 
at sea level can be maintained at high altitudes. With the 
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B.S.A. turbocharger, because of the light weight of its 
rotating parts, there is an almost immediate response of the 
engine to changes of speed and load. 


Economics of turbocharging 

For a given output, the size of an engine varies inversely 
as the charge density; for instance, a six-cylinder engine 
turbocharged at a pressure ratio of 1-6: 1 could, in certain 
applications, replace a naturally aspirated, eight-cylinder 
engine of the same bore and stroke. An even greater economy 
in size could be effected if the air charge, in passing between 
the turbocharger and the engine, were cooled to normal 
atmospheric temperature. Since the engine does not have to 
be altered structurally when a turbocharger is installed, its 
weight and size, and cost are not increased, so the additional 
cost is solely that of the turbocharger and its installation and 
the modified manifolds. 

Quantitatively, the gains obtainable are indicated by the 
following data. A certain 200b.h.p, naturally aspirated, 
high-speed diesel engine can be made to produce 270 b.h.p. 
simply by incorporating a turbocharger unit weighing only 
30 lb. In the naturally aspirated condition, its specific 
weight is 12 lb/b.h.p, whereas in the turbocharged condition 
its specific weight is only 9 lb/b.h.p. So far as the engine alone 
is concerned, if its specific cost is £5 per b.h.p. in the naturally 
aspirated condition, its specific cost when turbocharged 
will be reduced to approximately £4 per b.h.p. As has already 
been mentioned, the economies obtained with regard to the 
frame and installation must also be taken into account when 
choosing between a turbocharged and a naturally aspirated 
engine. 

The degree of fuel economy attained depends on the type 
of service for which the engine is used.‘ Owing to its inherent 
flexibility, the B.S.A. turbocharger can be matched to give 
the best fuel consumption under the conditions in which 
the engine is mainly used. At speeds other than idling, this 
generally gives an improvement of between 5 and 10 per 
cent in specific consumption; between these limits, the 
figure actually obtained depends on the relative weight given 
to factors other than fuel economy, when the matching is 
carried out. Turbocharging should not have any adverse 
effects on maintenance requirements; in fact, for the larger 
size engines, the opposite has been clai:mned to have been 
experienced. 


Matching the turbocharger to ¢ diesel enyine 

The range of air flows obtainable with B.S.A. turbocharger 
units is shown in Fig. 1. From this, it can be seen that 
there should be no difficulty in selecting a turbocharger for 
any engine, provided its requirements are within the range 
of 50 to 2,000 ft?/min. It will probably be necessary, of 
course, to modify the exhaust and manifold porting to suit 
the turbocharger. The fuel injection equipment will also 
have to be adjusted to give the increased output, but it is 
important to avoid unduly lengthening the injection period. 
Apart from these, no other alterations should be necessary. 

At first sight, it might appear to be surprising that the 
majority of engines currently in production can be super- 
charged to 1} to 2 atmospheres, without major modifications. 
However, there are several reasons for this. One is that the 
maximum cylinder pressure can be controlled, within limits, 
by changes in injection timing or compression ratio. 
Secondly, the higher temperature and density of the charge 
at the end of the compression stroke increase the rate of 
heat transfer to the fuel droplets injected into the cylinders: 
consequently, the ignition delay and the high rate of pressure 
rise associated with it are reduced. This tends to reduce 
the shock loading on the bearings and is also one of the 
factors that helps to make turbocharged engines quieter 
than naturally aspirated units. A further advantage associated 
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Fig. 2. The matching of the engine and compressor air flow character- 
istics, which are shown in heavy and light lines respectively 


with this improvement in combustion characteristics is that 
lower quality fuels can be employed. 

Turbocharging generally increases the maximum cylinder 
pressure about 200 lb/in? above that of naturally aspirated 
engines, which is commonly in the order of 1,100 Ib/in?. 
Despite this relatively small increase in maximum pressure, 
the b.m.e.p. is increased in most instances by as much as 
50 per cent, or even more. Increased thermal loading due 
to turbocharging occurs only during operation at maximum 
power and can be alleviated by increasing the engine scavenge 
ratio. If the valve overlap period is increased to about 
140 deg, both the inlet and exhaust valves are almost fully 
open at top dead centre, and the flow of scavenge air through 
the engine is considerably increased. A disadvantage of this 
arrangement in some engines is that part of the piston crown 
may have to be machined away locally to clear the valve 
heads: this may reduce the compression ratio and adversely 
affect the temperature distribution in the piston. 

In Fig. 2, curves showing the air requirements of a typical 
engine are superimposed on the compressor delivery 
characteristics. From this illustration, it can be seen that 
turbocharger characteristics, in general, are such that they 
can be effectively matched to the engine requirements, 
provided the compressor has a high efficiency over the 
required range of delivery. The aim, therefore, is at matching 
so that the engine operates within the limits defined by the 
areas of high efficiency on the characteristic curves of the 
exhaust driven turbocharger that has been installed. 
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The B.S8.A. Superchargers 


A Range of Light, Compact Units, Suitable for Automotive and Other Diesel Engines 


{= B.S.A. group of companies has been associated 
with the development of components for gas turbine engines 
since the earliest days of these power units. Much of their 
work in this connection has included the formulation of 
heat-resistant steels. In addition, they produce a wide 
variety of precision castings and components, such as 
turbine and compressor blades and discs. By virtue of this 
background of experience they have been well placed to 
develop their range of efficient and compact turbochargers. 
Moreover, by applying the techniques arising from modern 
developments in the group’s manufacturing processes, they 
have been able to produce these turbochargers at a remarkably 
low cost. 

So far, two sizes of turbocharger are ready for production. 
One is for diesel engines capable of developing from 200 to 
400 b.h.p; the other, now being produced in batch quantities, 
is a smaller unit suitable for engines up to 200 b.h.p. This 
latter unit weighs 301lb and its overall dimensions are 
approximately 84in diameter 8in long. Its maximum 
continuous rating is at a 2: 1 pressure ratio and an exhaust 
temperature of 650degC. Trials have shown that an 
8-6 litre engine equipped with this unit can be used to replace 
a 10-6litre naturally aspirated engine with resultant fuel 
economies of as much as 10 per cent. The larger of the two 
turbochargers, which weighs 45 lb, is available for engine 
trials. 

The basic principle of turbocharging, of course, is well 
known. Briefly, the exhaust gases from the engine are 
used to drive a turbine wheel, which, in turn, drives a 
compressor to boost the air supply to the engine. Since the 
amount of fuel that can be burned in a given time in the 
engine cylinders is determined by the amount of air that the 
unit can inhale, compression of the air before it enters the 
cylinders leads to the development of greater power outputs 
than can be obtained by natural aspiration. 

Experience indicates that the majority of naturally 
aspirated engines currently in production can be boosted 
to 14 to 2 atmospheres without modification. Even if 
modifications are necessary, for example, to meet require- 
ments for higher boosts, they generally affect only the exhaust 


Fig. 1. Engine capacities catered for by the B.S.A. turbochargers 
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valves and piston assemblies, since bearing loadings are not 
greatly increased by supercharging. In any case, with very 
high-speed engines, the design criterion for bearings may 
be inertia rather than gas loading. There is no reason why 
engines designed specifically for turbocharging should not 
operate at boosts appreciably higher than 2 atmospheres. 


Principal advantages 

Since turbochargers generally are relatively small and light, 
the installed weight of turbocharged engines is far less than 
that of the naturally aspirated units giving the same power 
output. Similarly, an appreciable saving in installation space 
is possible, and the strength and weight of the frame required 
to carry the engine is also reduced. Moreover, an engine 
fitted with a turbocharger of economical design costs 
appreciably less than a naturally aspirated unit of the same 
power output. 

Because of the improved overall efficiency of a turbocharged 
engine, the specific fuel consumption is lower than that of a 
naturally aspirated unit of the same power output. Two 
factors lead to this improvement in efficiency. One is that 
the mechanical losses in the turbocharged engine are not 
increased proportionately with the increase in power obtained 
by boosting the naturally aspirated version, while the second 
is that exhaust energy that otherwise would be wasted is 
used to boost the air flow to the cylinders, and this reduces 
the pumping losses of the engine. 

The characteristic of the turbocharger can be matched to 
that of the engine to give the torque curve most suitable for 
the service for which the engine is to be employed. These 
requirements may be on the one hand for engines running 
continuously at maximum power output, or on the other 
hand for those requiring the highest torque output at low 
engine speeds. Only a very efficient turbocharger will meet 
the latter requirement satisfactorily. 

Since, in operation, the speed of the turbocharger depends 
on the velocity of the exhaust gases passing through the 
turbine, the degree of turbocharging effected tends normally 
to increase automatically with engine speed and load. The 
overall noise level of a turbocharged engine generally can be 
reduced to a lower level than that of the naturally aspirated 
equivalent, because the exhaust gases, although entering 
the turbine as a series of high energy impulses, leave at a 
uniform velocity and a much reduced energy level. Similarly, 
the compressor smooths out the impulses caused by the 
opening and closing of the valves of the individual cylinders 
of the engine. 

In general, the advantages of the turbocharged engine 
can be summarized as follows. Power output is increased 
in proportion to the degree of turbocharging. The overall 
power: weight ratio is considerably improved, and the 
installation space requirement for an engine of given output 
is reduced. Specific fuel consumption is reduced over a wide 
part of the operating range, and the initial cost of the engine 
per unit of power output is less than that of a naturally 
aspirated engine. Also, better torque-speed characteristics 
are obtainable. Another advantage, which is important for 
certain overseas markets, is that the power output obtained 
at sea level can be maintained at high altitudes. With the 
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B.S.A. turbocharger, because of the light weight of its 
rotating parts, there is an almost immediate response of the 
engine to changes of speed and load. 


Economics of turbocharging 

For a given output, the size of an engine varies inversely 
as the charge density; for instance, a six-cylinder engine 
turbocharged at a pressure ratio of 1-6: 1 could, in certain 
applications, replace a naturally aspirated, eight-cylinder 
engine of the same bore and stroke. An even greater economy 
in size could be effected if the air charge, in passing between 
the turbocharger and the engine, were cooled to normal 
atmospheric temperature. Since the engine does not have to 
be altered structurally when a turbocharger is installed, its 
weight and size, and cost are not increased, so the additional 
cost is solely that of the turbocharger and its installation and 
the modified manifolds. 

Quantitatively, the gains obtainable are indicated by the 
following data. A certain 200b.h.p, naturally aspirated, 
high-speed diesel engine can be made to produce 270 b.h.p. 
simply by incorporating a turbocharger unit weighing only 
30 1b. In the naturally aspirated condition, its specific 
weight is 12 lb/b.h.p, whereas in the turbocharged condition 
its specific weight is only 9 lb/b.h.p. So far as the engine alone 
is concerned, if its specific cost is £5 per b.h.p. in the naturally 
aspirated condition, its specific cost when turbocharged 
will be reduced to approximately £4 per b.h.p. As has already 
been mentioned, the economies obtained with regard to the 
frame and installation must also be taken into account when 
choosing between a turbocharged and a naturally aspirated 
engine. 

The degree of fuel economy attained depends on the type 
of service for which the engine is used.’ Owing to its inherent 
flexibility, the B.S.A. turbocharger can be matched to give 
the best fuel consumption under the conditions in which 
the engine is mainly used. At speeds other than idling, this 
generally gives an improvement of between 5 and 10 per 
cent in specific consumption; between these limits, the 
figure actually obtained depends on the relative weight given 
to factors other than fuel economy, when the matching is 
carried out. Turbocharging should not have any adverse 
effects on maintenance requirements; in fact, for the larger 
size engines, the opposite has been claimed to have been 
experienced. 


Matching the turbocharger to a diesel engine 

The range of air flows obtainable with B.S.A. turbocharger 
units is shown in Fig. 1. From this, it can be seen that 
there should be no difficulty in selecting a turbocharger for 
any engine, provided its requirements are within the range 
of 50 to 2,000 ft?/min. It will probably be necessary, of 
course, to modify the exhaust and manifold porting to suit 
the turbocharger. The fuel injection equipment will also 
have to be adjusted to give the increased output, but it is 
important to avoid unduly lengthening the injection period. 
Apart from these, no other alterations should be necessary. 

At first sight, it might appear to be surprising that the 
majority of engines currently in production can be super- 
charged to 1} to 2 atmospheres, without major modifications. 
However, there are several reasons for this. One is that the 
maximum cylinder pressure can be controlled, within limits, 
by changes in injection timing or compression ratio. 
Secondly, the higher temperature and density of the charge 
at the end of the compression stroke increase the rate of 
heat transfer to the fuel droplets injected into the cylinders: 
consequently, the ignition delay and the high rate of pressure 
rise associated with it are reduced. This tends to reduce 
the shock loading on the bearings and is also one of the 
factors that helps to make turbocharged engines quieter 
than naturally aspirated units. A further advantage associated 
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Fig. 2. The matching of the engine and compressor air flow character- 
istics, which are shown in heavy and light lines respectively 


with this improvement in combustion characteristics is that 
lower quality fuels can be employed. 

Turbocharging generally increases the maximum cylinder 
pressure about 200 lb/in? above that of naturally aspirated 
engines, which is commonly in the order of 1,100 lb/in?. 
Despite this relatively small increase in maximum pressure, 
the b.m.e.p. is increased in most instances by as much as 
50 per cent, or even more. Increased thermal loading due 
to turbocharging occurs only during operation at maximum 
power and can be alleviated by increasing the engine scavenge 
ratio. If the valve overlap period is increased to about 
140 deg, both the inlet and exhaust valves are almost fully 
open at top dead centre, and the flow of scavenge air through 
the engine is considerably increased. A disadvantage of this 
arrangement in some engines is that part of the piston crown 
may have to be machined away locally to clear the valve 
heads: this may reduce the compression ratio and adversely 
affect the temperature distribution in the piston. 

In Fig. 2, curves showing the air requirements of a typical 
engine are superimposed on the compressor delivery 
characteristics. From this illustration, it can be seen that 
turbocharger characteristics, in general, are such that they 
can be effectively matched to the engine requirements, 
provided the compressor has a high efficiency over the 
required range of delivery. The aim, therefore, is at matching 
so that the engine operates within the limits defined by the 
areas of high efficiency on the characteristic cirves of the 
exhaust driven turbocharger that has been installed. 
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This matching is carried out in two ways. First, adjust- 
ments are made, by controlling the velocity of the exhaust 
gas flow through the turbine, to regulate the rotational speed 
of the turbocharger; this is done simply by selection of the 
most suitable turbine nozzle ring. During the initial matching 
tests, this operation can be carried out on the test installation 
without removing the turbocharger. 

The second adjustment that can be made concerns the 
compressor. A range of rotors and diffusers is available, 
and any of this range can be accommodated simply by fitting 
different distance rings between the flanges of the two parts 
of the collector, or volute. When the air requirements of the 
engine are known accurately, it may even be possible to 
dispense with advance matching tests. 

For automotive applications, a turbocharger operating at 
high efficiency at relatively low engine speeds is desirable. 
Matching to meet this requirement causes the engine to have 
a high excess air factor when operating at high power outputs. 
Therefore, turbocharged engines tend to operate at constant 
b.h.p. 

The shape of the torque curve is determined by the 
matching of the engine and the turbocharger. Normally, 
the turbocharger is matched at a given engine speed and 
exhaust temperature. At lower speeds, exhaust temperature 
or smoke, limits the permissible boost pressure or turbo- 
charger speed, while at higher speeds the limit is set by the 
maximum safe operational speed of the rotating components 
of the turbocharger. 

The shape of the torque curve required depends, of course, 
on the service conditions. For an industrial or marine 
engine, a curve that rises with engine speed is called for, so 
the engine and turbocharger should be matched at maximum 
engine r.p.m; this is not a difficult condition to satisfy. The 
requirements of road transport vehicles, on the other hand, 
vary according to the type of operation, although, in general, 
a curve that rises as engine speed falls is desirable. City 
transport vehicles, which are continually stopping and 
starting, require maximum torque at lower engine r.p.m. 
than long-distance, high-speed passenger vehicles. It 
follows that the governor control on road vehicles is more 
complicated than that required for marine and industrial 
applications. The torque curves shown in Fig. 3 illustrate 
different conditions of matching with a 2:1 ratio turbo- 
charger. Fuel economies effected are, in general, propor- 
tional to the increase in b.m.e.p. obtained by turbocharging. 

Two-stroke engines have advantages where a high degree 
of supercharging is required. This is because the cylinder 
size is smaller, for a given power output, than that of the 
four-stroke type of engine, and this gives better rigidity 
and heat flow conditions. In addition, the cool air passed 
through the cylinders for scavenging purposes tends to 
reduce thermal loading. 

Low-speed, two-stroke engines with well designed porting 
have been operated with an efficient turbocharger without 
an ancillary scavenging blower. However, some means of 
augmenting the turbocharger at starting and light load 
conditions may be necessary, particularly for the small 
high-speed units. To this end, engines have been operated 
with a positive displacement compressor in addition to a 
turbocharger. 
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With this arrangement, the compressor and the turbo- 
charger may be installed in series. A relatively small, 
positive displacement blower can be employed; it becomes 
unloaded as the engine output is increased and the turbo- 
charger takes over. In fact, at the higher outputs, the 
crankshaft-driven blower may act as an expander and there- 
fore cool the engine air supply and return power to the 
crankshaft. An alternative arrangement is to install the 
positive displacement blower in parallel with the turbo- 
charger. With this layout, a clutch may be incorporated in 
the drive to the positive displacement blower, which can 
thus be disengaged when the turbocharger takes over. 


Layout of the unit 

The layout of the B.S.A. turbocharger can be seen from 
Fig. 4. Two housings, one for the compressor and the 
other for the turbine, are assembled on each end of the 
central aluminium die casting. All three components are 
held together by eleven bolts that are passed through the 
unit from end to end. The rigid, cast iron housing for the 
bearings that carry the rotating assembly is mounted on 
studs on the central aluminium die casting. Thus, it is a 
relatively simple matter to remove the compressor and 
turbine housings, for inspection and cleaning during service, 
without disturbing the rotating assembly. Both the com- 
pressor rotor and its two-piece housing are aluminium die 
castings. A two-piece casting of chromium-silicon iron 
houses the turbine rotor, which is of Jessops G18B steel. The 
rotor and its housing can be operated, without risk of failure, 
at temperatures of up to 750 deg C. Clamped between the 
two pieces of the housing is the nozzle ring, which is of heat- 
resistant steel. 

An important requirement for a unit intended for auto- 
motive application is, of course, that the weight of its 
rotating components should be as low as possible. In the 
unit illustrated, which has a 4 in diameter compressor rotor 
and a 3}? in diameter turbine rotor, the weight of the rotating 
components is only 24 lb, and its polar moment of inertia is 
7-1 lb-in*?. Both rotors are connected to their tubular shaft 
by means of Hirth couplings. The whole assembly is held 
together by an En24 stud screwed into the turbine rotor, the 
nut being tightened against the boss of the compressor rotor. 

Two, single-row ball bearings, with their centres spaced 
about 1fin apart, carry the rotor assembly. Their inner 
races are separated by a tubular distance piece and their 
outer races are 0-002 in clearance fit in their housings. This 
clearance is taken up by a ring of silicone-rubber—a material 
chosen because of its resistance to deterioration at relatively 
high temperatures—in an annular groove in the housing. 
Thus, the bearings are free to move 0-001 in radially from 
their truly central position in their housings, the movement 
being damped by the silicone-rubber rings. This arrange- 
ment has been adopted to prevent vibration of the bearings, 
which tends to occur at about 36,000 r.p.m. Location is 
effected at the bearing adjacent to the compressor. The 
outer race of this bearing is clamped between the compressor 
casing and a snap ring in a groove in its housing. A light 
aluminium shroud encloses the bearing housing and its oil 
feed system. 

Both bearings are lubricated and cooled by oil squirted 
into them from a nozzle inserted between them from the 
top of the casing. Provision is made at the upper end of the 
nozzle to prevent particles of foreign matter from passing 
into and blocking the ¢ in diameter jets drilled in its lower 
end. The oil flows through the jets at the rate of 20 gal/hr, 
and it drains away through a large diameter connection in 
the base of the housing. It has been found that the maximum 
temperature of the inner race of the bearing adjacent to the 
turbine is 150 degC. In some of the early experimental 
models, the bearings were lubricated from an oil sump 
incorporated in the turbocharger, but this was considered to 
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be unsatisfactory because the capacity of the sump was not 
sufficient to give an adequate margin of safety under normal 
operating conditions. 

Leakage of gas from the turbine and compressor rotors 
along the shaft is minimized by the employment of labyrinth 
seals, while oil thrower rings prevent lubricant from splashing 
on to the seals. Restriction of heat flow between the turbine 
and the compressor has been effected in two ways. First, a 
polished aluminium radiation shield is interposed between 
the turbine and the central portion of the casing. Secondly, 
the area of contact between the turbine casing and the 
remainder of the unit is minimized, insulation ducts being 
cored in the face to which the flange of the turbine casing is 
bolted. Tests have shown that heat flow from the turbine 
to the compressor increases the temperature of the air 
passing through the compressor by no more than 5 deg C. 


Installation 

When the unit is installed close to the engine and cast 
iron manifolds are employed, the turbocharger can be 
mounted directly on the manifold flange. If the unit has to 
be mounted further away from the engine, it can be carried 
on a bracket; for this purpose, rigid mounting points are 
provided at each side of the central portion of the casing. 
Bends and other features liable to cause losses in the ducting 
should be avoided so far as possible. If practicable, the unit 
should be mounted with its axis horizontal and its pitch and 
roll angles should not exceed 30 deg for oil drainage. 

Turbine casings either with one or two entries are available, 
and it is essential that the connections to these casings 
should be so arranged as to offer a minimum of interference 
with the exhaust flow. The angular relationship between 
the compressor and turbine casings is unimportant so far 
as the operation of the turbocharger is concerned; they are 
designed so that they can be fitted together at different 
relative positions 30 deg apart round the axis of the shaft. 

The oil feed pipe that serves the bearings of the turbo- 
charger is generally taken from the engine filter. This pipe 
should have a bore of ; in diameter. A drain pipe of at 
least + in bore is also required; its connection to the engine 
should be near the crankcase breather. 

Since the turbocharger increases the air flow through the 
engine, a larger air cleaner is required for the turbocharged 
engine than for the naturally aspirated version. The size 


required varies according to the degree of supercharging. 
If the air cleaner is required to be part of the turbocharger, 
suitable mounting arrangements can be incorporated on the 
compressor and central casings. Otherwise a hose connection 
is made between the compressor inlet and the duct from the 
air cleaner. A similar type of connection is used at the 
compressor outlet. Back pressure in the exhaust system 
should be kept to a minimum. In this connection, it should 
be borne in mind that, by virtue of the use of a turbocharger, 
a simplified exhaust silencer can generally be used. 

Experience has shown that the unit can be run for periods 
of at least 1,000 hr without being cleaned. When cleaning is 
required, it is necessary only to disconnect the pipes to the 
compressor and turbine, and remove the casings. This 
exposes the turbine and compressor rotors. In replacing the 
casings, care should be taken to avoid damaging the rotors. 
A check should be made to ensure that the rotors run 
freely after the casings have been replaced. 


Design features 

Early tests on small, radial flow compressors and turbines 
showed their efficiencies to be higher than expected as a 
result of theoretical analyses. Development has now reached 
the stage where efficiencies equal to those obtained from much 
larger units are the general rule. The principal advantage 
of the radial flow type of turbine is that the rotor can be 
produced relatively cheaply by casting, whereas the axial 
flow type is much more difficult to manufacture. For most 
small engines, the gas ducting problem is simpler in the radial 
flow type of compressor and turbine installation than in an 
axial flow type. Also, the simplicity of form and high 
strength : weight ratio of the radial flow turbine are marked 
advantages. In fact, the advantages of the radial flow units 
are so pronounced that for an engine requiring a greater 
air flow than can be provided by a small turbocharger, it 
would be more economical to install two units of this type 
rather than one axial flow type. 

In larger sizes, the rule is almost invariably to use a 
centrifugal compressor in conjunction with an axial flow 
turbine. It would appear that the dimensional limit below 
which radial flow turbines become more efficient than the 
axial flow type is a blade tip diameter of about 7} in and a 
blade length of approximately }in. This means that, in 
terms of engine size, units of 600-700 b.h.p. and more are 


Fig. 4. Noteworthy features of the B.S.A. turbocharger are its compactness, the light weight of its rotating assemblies, and its simplicity of design 
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probably better served by an axial flow turbine. For larger 
units, the axial flow turbine tends to be lighter than the 
radial flow type; this difference in weight becomes progres- 
sively less marked as size is reduced. Stresses due to tempera- 
ture differentials are liable to be higher in the axial flow type, 
since the disc is not in contact with the main flow of exhaust 
gas; on the other hand, the mean temperature is lower than 
that of the radial type. 

Early in the design stage of the B.S.A. units, many basic 
rotating assembly layouts were considered. For example. 
the two rotors could have been mounted back-to-back on 
their shafts and overhung from a pair of bearings. Advant- 
ages of this layout are that the axis of the shaft can be 
arranged vertically or horizontally, as required, and the 
bearings can be incorporated on the cold side of the unit. 

A disadvantage is that the efficiency of the compressor may 
be reduced by heat transfer from the turbine. This can be 
avoided by diverting some of the air from the compressor 
for cooling purposes and by interposing heat insulation 
between the rotors. Another disadvantage is that with this 
arrangement it is difficult to make provision for cleaning 
the compressor without disturbing the rotating assembly. 
In addition, the bearing housings tend to obstruct the air 
passage to the compressor eye. “Although the natural 
frequency of this system is lower than that of any other 
arrangement, this disadvantage can be overcome by ensuring 
that the frequency is below the normal range of operating 
speeds of the unit. 

Another arrangement considered was that of the two 
rotors mounted between the bearings. For small radial 
flow turbines, this would be practicable only if the bearing 
at one end could be housed in such a way that it would not 
be adversely affected by the passage of hot exhaust gases 
past it. 

In the layout that was actually adopted, the two bearings 
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Fig. 6. Left: Typical 
failure obtained in 
bursting tests. Right: 


Design change to in- 
crease bursting speed 
by flattening the disc 


























are interposed between the rotors. This not only has the 
advantage, already mentioned, that the blower and turbine 
casings can be removed for cleaning without disturbing the 
rotating assembly, but also the bearings in no way obstruct 
the turbine and compressor ducting. Its whirling speed is 
in excess of 80,000 r.p.m. 

The critical features of the whole design are the bearings 
and the rotors, since these are the only potential source of 
failure. Out-of-balance loads would be liable to cause 
fatigue failures of the inner races of the bearings. While the 
balancing of the rotors on their shaft can be effected accurately 
on assembly, this would be of no avail if the parts did not 
remain in balance during service. The balance might be 
disturbed by temperature gradients, local yielding of the 
material or slight relative movement of the components. 
These problems have been overcome by the employment 
of Hirth couplings to connect the rotors to the shaft. With 
this arrangement, yielding can take place without distortion, 
while at the same time, the original location is maintained 
more accurately than would be practicable with spigot or 





Fig. 7. Above: The blower rotor, shown here 

with the diffuser, is an aluminium, pressure 

die casting. The only machining on it, apart 

from that necessary to form the Hirth coupling, 

is the removal of the thin flashes that remain 
on the edges of the radial blades 


- Fig. 8. Left: In this high-speed rig for testing 

compressors, a variable-speed motor, developing 

. 50 b.h.p, with a 13:1 ratio belt-drive, is used 

to operate compressors at speeds up to 65,000 

r.p.m. The belt-drive has been found to be 

satisfactory, and does not give trouble at high 
speeds as did the gearbox used formerly 
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face joints. Accurate control of the tension in the central 
bolt that holds the rotating components together is most 
important. 

Although the natural frequency, or whirling speed, of 
the rotating assembly is estimated to be well above the running 
speed of the unit, the bearings themselves tend to vibrate. 
Static tests and calculations show that these vibrations can 
be attributed to deflections due to local pressures between 
the balls and their tracks. These vibrations are damped, as 
has already been mentioned, by mounting the outer races 
in silicone-rubber rings, and allowing them a limited amount 
of freedom. 

There is no difficulty in designing the rotors in such a way 
that they will not rupture. This can be deduced from two 
facts: first, turbine rotors of the axial flow type have been 
operated satisfactorily at appreciably higher peripheral 
velocities than in this turbine, secondly, the radial flow type 
of rotor is fundamentally more robust in construction, not 
only because the blades are cast integrally with the disc, but 
also because of their radial arrangement. The B.S.A. 
turbine disc is particularly robust because it is not drilled 
through the centre and is made of the best heat-resistant 
materials available. ‘ 

Since both the compressor and turbine blades are cast 
integrally with the rotors, their natural frequencies of vibra- 
tion are extremely high and are therefore unlikely to be a 
source of trouble. In the compressor, the clearance between 
the rotor blades and the casing is 0-007-0-009 in and in the 
turbine it is 0-013-0-015 in. The weight of the whole rotating 
assembly, including the races of the inner ball bearings, is 
24 Ib. 


DEVELOPMENT 


Compressor 

Much of the development story has already been told by 
C. A. Judson and E. Kellett in a paper presented at the 
Symposium on Superchargers and Supercharging, held early 
this year by the Automobile Division of the Institution of 
Mechanical Engineers. When the design was first contem- 
plated, there was very little information available on small 
radial flow turbines. However, a great deal was known about 
centrifugal compressors, which, in general, present many 
more difficult design features than do turbines. For these 
reasons, the compressor was made the basis of the design, 
since its performance relative to speed could be predicted 
with reasonable accuracy. For a given compression ratio, 
the compressor speed is fixed by the rotor diameter; if the 
rotor is too large, the frictional losses become excessive, 
and if too small, the gas flow pattern is unsatisfactory. 

From Fig. 5, in which rotor speed is plotted against mass 
flow for a number of different compressors known to be 
satisfactory, it can be seen that, for a compressor of the size 


Fig.10. On this self-running rig the compressor 
outlet is connected to an aircraft gas turbine 
combustion chamber and the outlet from the 
chamber is connected to the turbine inlet. 
The horizontal pipe joining that between the 
compressor outlet and the combustion chamber 
is from an external air supply for starting 
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Fig. 9. The volute is of rectangular section, so that it can be pressure 
die cast. To conserve space, its outer periphery is of circular form, 
while the inner periphery follows a volute curve 


of the B.S.A. unit, optimum performance should be obtained 
at rotational speeds of 40,000-50,000r.p.m. However, it 
was at first thought that, to obtain long periods between 
overhauls, the shaft speed would have to be limited to about 
32,000 r.p.m.; therefore, a rotor of 5in diameter was 
employed. The unit designed on this basis operated satis- 
factorily, but was rather bulky and heavy. Consequently, 
a second design, with rotors of 4 in diameter, was built for 
operation at 45,000 r.p.m. This unit proved to be more 
satisfactory so far as performance was concerned and 
presented no problems with regard to service. 

Early investigations showed that compressor efficiencies 
of about 80 per cent should be practicable, and a compre- 
hensive programme of development was planned on this 
basis. The aim was at developing a unit with high efficiency 
over a wide range of air flow. First, investigations were 
carried out to determine the performance of rotors of different 
profiles. Tests were also carried out to determine the effects 
of varying the relative lengths of the radial and axial portions 
of the flow paths between the blades, and also of varying 
the thickness of the blades. The form finally adopted can be 
seen in Figs. 4 and 7. 

A great deal of development was carried out on the form 
of volute of the collector, shown in Fig. 9. The aim was to 
maintain a constant and a minimum outside diameter and 
effect the area changes, to give a volute, by alteration to the 
radius of the inner wall and to the axial width of the space 
to the end wall. Ramps of various forms were used to assess 
the effects of relative changes to these dimensions and the 
final form was of constant outside diameter, constant axial 
depth and of a varying radius to the inside wall. Its advant- 
ages, from the installation point of view, of course, are 





Fig. 11. On the left is the master pattern, used on a pantograph milling 
machine, in the production of the semi-circular brass insert in the 
component shown in the centre. This component, together with its lid, 
on the right, forms a mould into which the stone, in front, is poured. 
The cavity in the semi-circular brass insert is the shape of the space 
between each pair of rotor blades, thus the stone is in effect a core 


obvious, and it also enables the compressor casing to be 
pressure die cast. Bladed diffusers were tested, but free 
vortex diffusion was found to give similar efficiencies over 
a wide range of mass flow. The blower test rig is illustrated 
in Fig. 8. 

Over-speed tests showed that the bursting speed of the 
compressor rotor is probably higher than 100,000 r.p.m. 
To obtain failures in these tests, rotors were made in a low 
grade material. From the failures thus obtained, it was 
possible to determine design changes desirable to improve 
the strength of the unit. The modifications subsequently 
made increased the fracture speeds by about 10 per cent. 
They involved designing the rotor disc in such a way that 
its end face remote from the blades was of very obtuse-angle 
conical form, rather than bell-shaped, as can be seen in Fig. 6. 


Turbine 

Development testing of the turbine was not begun until 
the compressor characteristics were firmly established. This 
was in order that the compressor could be used as a brake. 
For these tests, a self-running rig incorporating an aircraft 
gas turbine combustion chamber was employed. The 
arrangement of this rig is shown in Fig. 10. Air goes through 


Fig. 13. One stud is omitted from the turbine casing to accommod:te 

the blower outlet on the other side of the unit. The angular relationship 

between the blower and compressor casings can be adjusted in intervals 

of 30 deg to suit the installation. On this experimental nozzle ring, the 

blades are dowelled on, but production rings are cast in one piece by the 
wax investment, sand casting method of manufacture 


a larger silencer to the compressor inlet; thence, it is ducted 
from the compressor outlet to the combustion chamber. 
A pipe, from the starting air supply, is also connected to 
the duct between the blower outlet and the combustion 
chamber. Finally, the outlet from the combustion chamber 
is ducted to the turbine inlet, and the turbine outlet is 
connected to an exhaust pipe leading out of the shop. At 
first, combustion was started by using a mains air supply; 
however, it was found that the drain on this supply was 
inconveniently large, so a special rig, comprising an aircraft 
supercharger driven by a 200 b.h.p. engine, was installed. 

After a number of experimental rotors, machined from 
billets and forgings, had been produced, a technique was 
evolved for casting rotors economically. This removed 
limitations on the design of the rotor passages. The fact 
that on each rotor the vanes and passages between them are 
identical enables a relatively simple technique to be employed. 
It comprises the preparation of a number of identical cores, 
or stones, representing the air flow passages between the 
blades, and to assemble them radially in a circular box in 
such a way that the complete assembly forms a mould for the 
preparation of a wax pattern. 

In detail, the procedure is as follows. First, a steel pattern 
is made to the exact shape of the space between adjacent 


Fig. 12. This illustration shows some of the components of a mould in 

which wax patterns for a rotor are cast. The stones are each cast on to 

a small steel base, by means of which they are secured on the circular 
frame, to which they are individually dowel-located 


blades of the rotor, but to a larger scale. This pattern, as 
can be seen from Fig. 11, comprises three parts: one represents 
the back plate of the rotor, and is turned in a lathe, and the 
other two are cheeks to represent the blade profiles. For 
blades that are truly radial in form, these cheeks are machined 
on a shaper, but if their profiles are of double-curvature, they 
are built up from steel laminae, the edges of which are 
machined to the appropriate contour. The steps between 
the edges of each of the laminae are filled with a plastic 
metal, called Devcon, to form the continuous profile required. 

This pattern is then reproduced to the correct scale, in 
brass, by means of a pantograph milling machine. The 
milled pattern then forms part of a mould. There are four 
other parts: two cheeks, a base plate and a lid, assembled as 
shown in Fig. 12. A material called Titanite is poured into 
this mould. Titanite is a powder, which is mixed with water 
immediately before use. After it has been poured into the 
mould, it sets hard and resembles stone. Hence, the term 
stone is given to the components made with it. The finished 
stone is robust and will stand a reasonable degree of rough 
handling. It also has the advantage that a good surface finish 
is obtainable. 

Each stone is cast and wired on a separate steel base, which, 
before the Titanite is poured, is located relative to the 
pattern by a dowel. These bases, with the stones on them, 
are assembled radially on to a circular steel frame and retained 
by screws. The complete assembly is then placed in a box, 
the bottom of which is shaped to form the end face of the 
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back plate of the rotor. There is a riser in the top, or lid, 
through which the wax is poured. 

The turbine rotor failures that were experienced occurred 
at the blade roots and were initiated by cracks at the run-out 
of the trailing edge of the blades. These defects were cured 
by changing from a simple fillet radius to a hyperbolic 
section at the junctions between the turbine disc and the 
blades. Failures were also caused by inaccurate spacing of 
the cores, giving inconsistent blade thickness. Since creep 
had to be taken into account, exhaustive hot tests were 
required to determine the safe speed of the turbine. These 
tests indicated that, from the purely mechanical point of 
view, the speed of the unit would be limited primarily by 
the turbine. 

While a great deal of information was obtained from rig 
tests, final development had to be carried out on engines, 
because it was not practicable in any other way to reproduce 
the pressure pulses experienced in the engine installation. 
Casings with one, two or three entries were tried, to suit 
different engine layouts. In all instances, the ducting to the 
turbine was arranged so that interference between the 
pulses was minimized. For example, the exhaust manifold 
of a six-cylinder engine is generally required to be divided 
in such a way as to serve two groups of three cylinders, Fig. 17. 

Two types of turbine casing were finally evolved. One is 
a twin tangential-entry casing, each entry being of true 
volute form. The second is a single-entry, divided-flow 
casing with no volute, Fig. 13. For development, baffles were 
fitted in the casings to determine the most suitable aero- 
dynamic form. 

Grey-iron nozzle rings were used for experimental 
purposes, but for normal operation over long periods, a 
medium grade, heat-resistant steel, with a good scale resistance 
is required. Tests with turbine nozzles of various forms 
showed that blade section had little effect on performance, 
except inasmuch as there was a slight improvement as the 
thickness of the blades was reduced. 

The procedure for the evaluation of nozzle ring perform- 
ance was as follows. Different rings were fitted in turn to a 
turbocharger installed on a specific engine, and the com- 
pressor pressure ratios obtained with each were plotted against 
b.m.e.p. at constant engine speed and matching conditions. 
Turbine blade exit angles were adjusted to reduce to a 


Fig.15. The aluminium alloy centre casing illustrated was manufactured 

for experimental purposes and therefore is a sand casting, but it has been 

designed for pressure die casting. A rigid iron casting, centre, forms 

the housing for the bearing assembly; it is enclosed by tie aluminium 
alloy cover, shown to the right of the centre casing 
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Fig. 14. For experimental purposes, there are two flats on the nut that is 

tightened against the compressor rotor to hold the rotating assembly 

together. One is to reflect a light ray on to an electronic counter, while 

the other is simply to maintain the balance, The whole of the nut, 

except the reflecting flat, is painted black. The shaft is ground to a 

tolerance of 0:0002 in to avoid straining the inner races of the super- 
charger grade, that is, specially selected ball bearings 


minimum the swirl in the outlet. It was found that swirl 
could be reduced by increasing the length of the curved 
path between the vanes. 


Rotating assembly 

Because of the high rotational speeds of this unit, a number 
of new design problems were introduced. Location of the 
rotor relative to the shaft was critical, since a 1 lb rotor 
eccentrically mounted only 0-001 in would produce at 
45,000 r.p.m. an out-of-balance force of almost 60 lb. 
Spigot location was not considered to be satisfactory, because 
the fit of the spigot is liable to alter as the stresses in the rotor 
increase. It was also considered undesirable to have a hole 
in the centre of the turbine for location purposes, since the 
turbine stresses were expected to limit the performance of 
the unit. The Hirth coupling arrangement finally adopted 
has the advantage that location is accurately maintained, 
even if the rotor stretches appreciably. 

Among the bearings tested were sleeve type, spring-loaded 


Fig. 16. The high-speed test rig used for development work on bearings. 
A 5 b.h.p. electric motor is employed, and it operates at speeds up to 
75,000 r.p.m. The coupling between the motor and the component under 
test is of nylon, which does not fret seriously, and has the flexibility and 
strength necessary for this very high speed application 
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Fig. 17. A test bench installation of a double-entry turbocharger, 


showing the arrangement of the exhaust manifolds 


angular contact, and standard ball bearings. Plain bearings 
were the least successful, and tests at 60,000 r.p.m. led to 
failures due to fretting and even peeling of the white metal 
from its steel backing. Frictional losses were higher with 
this type than with standard ball bearings. It is of interest 
to note that bronze bearings, impregnated with polytetra- 
fluoroethylene, PTFE, have been run successfully for short 
periods in the unlubricated condition at 75,000 r.p.m. in 
water-cooled housings. 

When angular contact bearings are used, they have to be 
preloaded. In the turbocharger, since the axial thrusts of 
the compressor and turbine rotors oppose each other, this 
preload can be fairly low. However, when testing the 
compressor alone, it was necessary to apply a preload of 
60 lb. Under these conditions, frictional heating caused 
many failures of the inner race at speeds of approximately 
75,000 r.p.m. This failure could be avoided either by reducing 
the contact pressure or by supplying extra oil to cool the 
bearing shaft. 

The only trouble experienced with standard ball bearings 
at these speeds concerned the cages. Subsequently, the 
bearing manufacturers supplied bearings with more robust 
cages; this eliminated the trouble. As a result of this develop- 
ment work, standard ball bearings, specially selected for 
accuracy, are now fitted. If it should be decided later to 
manufacture turbines to operate at even higher speeds, it 
is possible that angular contact bearings may have to be used. 

The rotating assembly is illustrated in Fig. 14, while the 
bearings and their housing, together with the centre casing, 
are shown in Fig. 15. Much of the development work on 
the bearings and their lubrication system was done with 
the high speed rig, Fig. 16. Mounted on this rig is a centre 
casing assembly, with a torque reaction arm bolted to it. 
A nylon sleeve couples the bearing shaft to the high speed 
electric motor. This material was chosen because of its 
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flexibility, strength and the freedom from fretting trouble 
experienced with it; couplings of various metallic materials 
were tried previously, but proved to be unsatisfactory at 
very high speeds. 


Testing in vehicles 

A series of tests has been carried out with standard 
double-deck buses operating on normal service routes, but 
with a constant load of just over 10 tons. The vehicles used 
for these tests were virtually identical, except for the engines. 
A Daimler CD650, 10-6 litre engine was employed for the 
naturally aspirated installation and a Daimler CVD6, 8:6 litre 
engine was used with the turbocharger. The characteristics 
of the turbo-charged 8-6 litre engine are shown in Figs. 20 
and 24. In the Fig. 20, the bus rating, which, of course, is 
not at the full rack position, is shown by the chain-dotted 
curve. 

In all tests, the two vehicles were run over identical 
routes and operated normally; in fact, one preceded the other 
by about a quarter of an hour. The drivers changed places 
half-way through each test, the vehicles running twice over 
each test route. At all regular stops, the buses were kept 
stationary with their engines idling for 10 seconds. This 
was done to maintain a degree of control over the operating 





Fig. 18. A turbocharger with a divided, single-entry turbine, installed 

with an intercooler on a 9-6 litre engine. The pipes connected to the 

exhaust manifolds are to bleed off exhaust gas, as necessary, to prevent 

running over the 2:1 pressure ratio at high engine speeds with a turbo- 
charger matched for low speeds 


conditions to enable reasonably accurate comparisons to be 
made. 

The tests were carried out on four routes. On route 1, the 
steepest gradient was 1 in 7, the highest point 850 ft, the 
lowest point 275 ft above sea level, and the total length of the 
test run was 20-98 miles. The steepest gradient on route 2 
was 1 in 18, and the highest and lowest points 760 ft and 
300 ft respectively; the length of this route was 33-9 miles. 
Route 3 covered a total distance of 16-82 miles, in which the 
steepest gradient was 1 in 10, the highest point was 1,150 ft 
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Fig. 19. Fuel consumption loops for 
an engine in the naturally aspirated 
and turbocharged conditions 
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Fig. 20. Above: Charac- 
teristics of an 8-6 /itre 
turbocharged engine 
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Fig. 22. Peak cylinder pressures obtained with the Daimler CD6, 
8-6 litre engine: Above, turbocharged to 2 atmospheres, and below, in 
the naturally aspirated condition 
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Fig. 23. Left: Com- 
parison of performance 
curves for the Daimler 
CD6 engine in the 
naturally aspirated con- 
dition and turbocharged 
for maximum fuel econ- 
omy and _ smoke-free 
operation throughout 
the entire range 
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Fig. 25. Performance curves recorded for an engine operated in the 
naturally aspirated and turbocharged conditions 
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and the lowest one 450 ft. On route 4, the total length of 
which was 19-44 miles, the steepest gradient was 1 in 13, 
and the highest and lowest points 1,033 ft and 500 ft respec- 
tively. The results of these tests are given in Table I. 

A four-week fuel consumption test had previously been 
completed on route 4. The results obtained, which, of course, 
applied to naturally aspirated vehicles, were 8-62, 8-55, 8-95, 
8-41 and 8-84 m.p.g. respectively for five different vehicles, 


the first of which was the same bus that was used for com- 
parison with the turbocharged vehicle. In view of the 
differences in fuel consumption obtained with the turbo- 
charged bus, by comparison with the naturally aspirated one, 
it was decided to operate both vehicles non-stop over route 2, 
for a measured distance of 28-01 miles. The results obtained 
with the naturally aspirated vehicle were as follows: time 
taken 1-17 hr, average speed 24-0 m.p.h., fuel consumption 
11-13 m.p.g., while the results obtained with the turbo- 
charged engine were: time taken 1:15 hr, average speed 
24:4 m.p.h., and fuel consumption 11-63 m.p.g. 

The results of the complete series of tests show that the 
aim, which was at obtaining with an 8-6 litre engine the same 
performance as that of a 10-6 litre unit, has been attained. 
In fact, the turbo charged unit gave better results on accelera- 
tion tests from a standing start. These results were as 
shown in Table II. 

Since the fuel consumption figures obtained with the 
turbocharged double-deck buses were not as good as had 
been expected, further tests were carried out on Sunrising 
Hill, Warwickshire, which is approximately 0-7 miles long 
with a maximum gradient of 1 in 6}. These showed that the 
injection equipment used was unsuitable for this application. 
The C.A.V. N type injection pump, with 9 mm elements 
and an all-speed governor had been employed, because it 
could readily be adjusted to regulate the fuel delivery curve 
and therefore the torque output. However, a marked 
improvement in fuel consumption was obtained without loss 
of performance when. this equipment was replaced by the 
C.A.V. standard N type unit, with 8 mm elements, and the 
rack set to limit the smoke to the same value as that obtained 
with the earlier installation. 

The results of fuel consumption tests at idling speeds 
are given in Table III. 

These results indicated that, by employing the standard 
N type fuel pump, a saving of 2 pt/hr could be obtained 
while the engine is idling. Moreover, since the standard 
pump cuts off the fuel supply when the engine is operated 
under over-run conditions above idling speed, a further 
saving of 4 pt/hr was considered to be obtainable in the 
over-run condition of operation of the vehicle transmission, 














TABLE I 
_ Naturally Naturall 
Details aspirated Turbocharged aspirat = Turbvdocharged 

“ Both vehicles idled in neutral at all stops Both vehicles idled in gear at all stops 

oute 1: 
Number of stops made 92 90 92 92 
Running time 94 min 96 min 93 min 92 min 
Average speed — 13-38 m.p.h. 13-1 m.p.h. 13-48 m.p.h. 13-62 m.p.h. 
Fuel consumption 7:70 m.p.g. 7-35 m.p.g. 7:47 m.p.g. 6-98 m.p.g 

7:27 m.p.g.* 7-62 m.p.g.* 
All vehicles idled in gear at all stops 
Route 2: 
Number of stops made 144 141 144 138 
Running time 139 min 129 min 138 min 131 min 
Average speed | 14-64 m.p.h. 15-75 m.p.h. 14-75 m.p.h. 15-55 m.p.h. 
Fuel consumption 7-65 m.p.g. 7°81 m.p.g. 8-16 m.p.g. 8-19 m.p.g. 
7-70 m.p.g.* 8-52 m.p.g.* 
Route 3: 
Number of stops made 94 94 94 94 
Running time 74 min 75 min 83 min 80 min 
Average speed — 13-6 m.p.h. 13-6 m.p.h. 12°18 m.p.h. 12-61 m.p.h. 
Fuel consumption 6:77 m.p.g. 7.26 m.p.g. 7:77 m.p.g. 8-06 m.p.g. 
Route 4: 
Number of stops made 98 100 
Running time 82 min 82 min 
Average speed 14-2 m.p.h. 14-2 m.p.h. 
Fuel consumption 8-54 m.p.g. 8-75 m.p.g. 
*These figures were obtained after changing the dual pump to a standard “N” type without all-speed governor. The repeat tests were made by traversing 


route 1 six times and route 2 five times. 
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Engine performance 

The thorough investigation of the problems of turbo- 
charging that has been carried out on a variety of automotive 
diesel engines, as well as on the test rigs, has not only given 
valuable information in respect of the performance to be 
expected from turbocharged engines, but it has also ensured 
that any possible sources of structural failure, either in the 
turbocharger or the engine, have been brought to light. 

While most of the engine testing has, of course, been aimed 
particularly at improvement of the efficiency of the installa- 
tion, investigations have also been carried out into the 
conditions necessary for matching the engine and turbo- 
charger. Throughout these tests, emphasis has been placed 
on the attainment of the greatest possible fuel economy 
without sacrifice with regard to power output. 

In Fig. 23, performance curves for an engine turbocharged 


TABLE II 





Normally 


Gear changes 
aspirated 


(at driver’s discretion) Turbocharged 





4 sec 

12 sec 

25 sec 

50 sec 

62 sec 
162 sec 
153 sec® 
23 m.p.h. 


43 sec 
12 sec 
36 sec 
74 sec 
90 sec 
164 sec 
163 sec* 
20 m.p.h. 


lst to 2nd gear 
2nd to 3rd gear 
3rd to 4th gear 
4th to 3rd gear 
3rd to 4th gear 
Finishing point 


Final speed 











*These figures were obtained from repeat tests using a standard N type pump 
without the all-speed governor. 


TABLE III 





Fuel 
consumption 
pt/hr 


Engine 


Gear r.p.m. 





5°45 
2°18 


370 


All-speed governor | Ist 
500 


with 9 mm elements /j Neutral 
2°86 
1-36 


Ist 300 


Standard N type | 
Neutral 350 


with 8 mm elements { 











to 14-2 atmospheres and matched for fuel economy and 
smoke-free operation are compared with those for the 
naturally aspirated engine. The fuel injection rate was 
increased, but no structural alterations were made to the 
engine, and the valve overlap was unchanged. It can be 
seen that the power increase obtained at the 2: 1 pressure 
ratio is about 30 per cent over most of the speed range. The 
torque curve can be adjusted to a large extent to suit 
individual applications; in this case, the torque curves 
illustrated were chosen to meet the requirements of an 
automotive installation. 

That the fuel economy of the engine has not been 
adversely effected is shown by the curves of specific consump- 
tion at maximum power output. A further indication of the 
fuel economy of the turbocharged installation is given in 
Fig. 19, which compares the consumption loops for the 
naturally aspirated and the 1-5: 1 ratio turbocharged con- 
ditions. Although with the lower brake mean effective 
pressures at the lower speeds, the fuel consumption of the 
turbocharged version of the engine is not quite so favourable, 
this loss is more than counterbalanced by the improved 
consumption at the highest mean effective pressures and 
speeds. 

It should be noted that the power outputs have been 
restricted, by limiting the b.m.e.p. to give smoke-free 
operation. Within this limitation, governing can be arranged 
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Fig. 26. The Daimler CD6 8-6 litre engine, equipped with a double-entry 

turbine for development tests. The instrumentation on the right includes 

a Decatron electronic counter used in conjunction with a photo-electric 

cell and a light beam reflected from a flat on the nut that secures the 
rotating assembly of the turbocharger 


to enable the optimum performance to be obtained through- 
out the running range. With regard to smoke, it is obvious 
that when the engine is suddenly called upon to give increased 
torque or speed, there inevitably will be a slight delay in the 
response of the turbocharger. Under these conditions, the 
turbocharger momentarily will be unable to supply enough 
air to burn the extra fuel injected into the cylinders. It is 
this that tends to cause exhaust smoke. Tests, carried out 
on a hill having a gradient of 1 in 64, have indicated that the 
smoke in the exhaust of a turbocharged engine need be no 
more than that of a naturally aspirated unit, and that this 
does not involve any serious sacrifice in performance. 
Performance curves for an engine turbocharged to 
2 atmospheres and matched for maximum torque are given 
in Fig. 25. The curves in Fig. 21 compare the performance, 
with the fuel pump racks set at various positions, of a 
naturally aspirated, 9-6 litre engine with that of a turbo- 
charged engine of the same capacity. In the turbocharged 
installation, an intercooler was employed to increase the 
density of the charge introduced into the engine cylinders. 


Exhaust temp deq C//00 


_ Naturally aspirated 
- -—- — Turbocharged 
Fig. 27. Effect of 
turbocharging on engine 
exhaust temperature 


i j 
PO 10 





Maximum cylinder pressures for a turbocharged and 
normally aspirated, Daimler CD6, 8-6 litre engine, are shown 
in Fig. 22. In this instance, the engine was turbocharged to 
2 atmospheres. The effect of turbocharging on the exhaust 
temperature of this engine is shown in Fig. 27. Test installa- 
tions are illustrated in Figs. 17, 18, and 26. 


Production 

Because of the high efficiency required with regard to 
aerodynamic performance, all the passages have to be 
smooth. Therefore, the B.S.A. turbocharger has been 
designed to eliminate costly polishing operations. To this 
end, pressure die castings are employed so far as possible 
for the aluminium components, and investment casting 
for components made of heat-resistant materials. 

Compressor rotors, which are not so severely stressed as 
those used in turbines, are at present manufactured by 
gravity die casting. However, experiments are being 
carried out with rotors made by both the pressure and the 
vacuum die casting processes. The principal difficulty with 
pressure die casting is the avoidance of local porosity due to 
trapped air, a trouble obviated by vacuum die casting. 


To enable a wide range of air flow capacities to be obtained, 
the diffuser ring is made separately from the compressor 
casing. It is a pressure die casting, inserted die forms being 
used so that a range of rings can be produced from a common 
die. The centre casing also is a pressure die casting. It is 
stiffened by a large number of thin section ribs. 

Foundry technique plays an important part in the successful 
production of turbine discs, and the B.S.A. group of com- 
panies have had considerable experience of this work. 
Nozzle rings with cast iron back plates and separately- 
mounted, stainless steel blades are used for matching and 
other development work, but the production rings are precision 
castings of Jessops G.18B heat-resistant steel. They are 
made by the wax investment process, as also are the turbine 
rotors. 

Because of the high length : diameter ratio of the rotors, 
they have to be dynamically balanced. Spigots are machined 
at each end of the rotor boss to locate it in a small balancing 
machine. After each component has been balanced separately, 
the whole assembly is checked. This final check rarely 
indicates any need for further adjustment. The tolerance 
that is specified for production is 4 milliounce-in. 





INSTITUTION 


OF MECHANICAL ENGINEERS 


Forthcoming Meetings of the Automobile Division 


OCTOBER 
London 
Tuesday, 8th October, 6.0 p.m., at 1 Birdcage Walk, 
Westminster, S.W.1. Automobile Division General Meeting. 
Address by the Chairman of the Division. 


Birmingham 

Tuesday, 29th October, 6.30p.m. The Fames Watt 
Memorial Institute, Great Charles Street, Birmingham. 
Paper: “Some Important Problems Concerning the Small 
Utility Car,” by Dr. Ing. D. Giacosa (read by F. H. Pitchford, 
M.A., M.I.Mech.E.). 


Derby 

Monday, 21st October, 7.15 p.m. The Midland Hotel, 
Derby. Paper: “Some Problems in Lubrication of Small 
Two-Stroke Petrol Engines,” by A. Towle, M.Sc., M.I.Mech.E. 


Luton 
Wednesday, 9th October, 7.30 p.m. Assembly Room, 
Luton Town Hall. Address by the Chairman of the Auto- 
mobile Division. 
North-Eastern 
Wednesday, 16th October, 7.30 p.m. 


Lecture Theatre, The University, Leeds. 
nounced later. 


The Chemistry 
Paper: to be an- 


North-Western 


Monday, 14th October, 7.15 p.m. Grosvenor Museum, 
Chester. Paper: “‘An Investigation into the Mechanism 
of Oil Loss Past Pistons,” by P. de K. Dykes, Ph.D., M.A., 
M.1.Mech.E. 


Scottish 


Monday, 21st October, 7.30 p.m. The Institution of Engin- 
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eers and Shipbuilders, 39 Elmbank Crescent, Glasgow, C.2. 
Address by the Chairman of the Automobile Division. 


Western 


Thursday, 31st October, 6.45 p.m. Royal Hotel, Bristol. 
Address by the Chairman of the Automobile Division. 


Coventry Graduates’ Section 

Wednesday, 16th October, 7.30 p.m. The Wine Lodge, 
The Burges, Coventry. Joint meeting with the Midland 
Graduates. Paper: ‘‘Gas Turbines and Their Marine Appli- 
cation,” by R. H. Ashton, B.Sc.(Eng.), G.I.Mech.E. 


NOVEMBER 
London 
Tuesday, 12th November. Automobile Division General 
Meeting. Paper: “The Suspension of Internal Combustion 
Engines in Vehicles,’ by M. Horovitz, B.Sc.Eng.), 
A.M.I.Mech.E. 


Coventry 

Tuesday, 5th November, 7.15 p.m. Grosvenor Room, 
Leofric Hotel, Coventry. Address by the Chairman of the 
Automobile Division, R. C. Cross (Member), entitled ‘“‘Some 
Experiments with Internal Combustion Engines.” 


Luton 

Wednesday, 6th November, 7.30 p.m. Assembly Room, 
Luton Town Hall. Paper: “Some Important Problems 
Concerning the Small Utility Car,” by Dr. Ing. D. Giacosa 
(read by F. H. Pitchford, M.A., M.I.Mech.E.). 


North-Western 


Tuesday, 12th November, 7.15 p.m. 
Crewe. Paper: to be announced later. 


Crewe Arms Hotel, 
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The Minimouse 


An Argument Favouring the Development of Smaller Cars 


GEORGE WANSBROUGH 


‘= leading articles of the Automobile Engineer are, as a 
rule, so well balanced, wise, and convincing that one is 
tempted to join issue when there is so much that seems 
disputable as there is in the September leading article which 
concludes that “‘there is no doubt that the arguments against 
are stronger than those for the development of a very small 
car in this country.” 

It is argued that “the British motorist is accustomed to a 
relatively smooth running, reasonably quiet engine with four 
or six cylinders; to get equivalent smoothness and quiet 
running from an air-cooled twin cylinder power circuit 
will not be easy.” It will, indeed, not be easy to get such 
smoothness; but the Autocar of July 5th reports of the new 
Fiat 500 that “the outstanding impression is of complete 
engine smoothness under all conditions.” But even if 
smoothness is sacrificed, the argument would not be conclu- 
sive; for the appeal of the very small car—let’s call it the 
**Minimouse’’—is not so much to the British motorist as he is, 
but to those who at present are not motorists, and can only 
become such if motoring is made very much cheaper: for 
them the comparison is not between, say, a Morris Minor 
and a Minimouse, but between a Minimouse and no 
motor car at all; and then a great deal of refinement can be 
sacrificed for the sake of the enlarged freedom of movement, 
the terrific widening of horizons, that the Minimouse will 
give. (If the accommodation, comfort and refinement of a 
Minimouse are compared with a motor cycle combination, 
the advantages of the former are prodigious.) 

The key factor is the income level at which the ownership 
of cars is possible; and it is hard for those whose income is 
such that they take their ownership of a car more or less for 
granted to realize how ready the less affluent are to make 
sacrifices for the ownership of a car. An attempt has been 
made to correlate the ownership of cars and income levels 
on the basis of the number of cars in circulation. The 
figures are quite staggering. In September, 1955, there were 
registered in this country 3,478,950 cars. If one compares 
this with the number of incomes (before tax) shown by the 
Inland Revenue’s last published report, which are those for 
the year ended April, 1955, and tries to make a graded 
allocation of that number of cars with the number of incomes 
at different levels, so as to estimate the proportion of car 
owners at the different levels of income, one has the following 
table:— 


It is clear from this table that, in 1955, whether or not the 
proportions shown above are close to the facts, car ownership 
must have penetrated deeply into the ranks of those with an 
income before tax of less than £800 a year; and equally, 
it is clear that there is a very substantial margin of people at 
about the same income levels who were then not car owners. 
In other words, there are in this country a tremendous 
number of potential car owners near the margin to whom, 
presumably, the last £5 a year of running cost is all important; 
and any substantial reduction in the cost of ownership can 
be expected to do much to open up that market. 

Further light is thrown on the possibilities of extending 
car ownership by a study of car ownership in different 
parts of the country. The Inland Revenue gives a similar 
return of incomes before tax for the year 1949/50 (alas, 
nothing later than that is yet available) county by county; 
and building up for that year a scale of proportions—on the 
same lines as that above, but fitting the total car ownership 
in 1950, one finds that the differences between counties and 
districts are quite remarkable. For example, two districts, 
the West of England, and East Anglia, each had nearly 
twice as many cars as would have been given by applying tu 
that district the scale which, applied to the incomes of the 
country as a whole, would give the actual number of cars in 
circulation in 1950. This shows that, when the case for a 
purchase is just a little stronger—greater distances to go for 
shopping, poorer public transport facilities and so on— 
then there is immediately a much greater readiness to buy 
a car, among people of identical income. In other words, 
there is what the economists call great “elasticity of demand’’; 
so that the increased number of purchasers who will be 
drawn into the market by a comparatively modest reduction 
in price is usually great. If the Minimouse would reduce 
very substantially the lowest possible cost of motoring, say 
by 20-30 per cent, the increase in the number of potential 
car owners would be enormous, and the market for the 
vehicle very great. 

It is clear, then, from these figures that there is an enormous 
potential car-market to be opened up at lower prices than the 
minimum costs of cars of the smallest size at present made 
in this country. What are the possibilities of offering, by 
scaling down, very much cheaper motoring ? 

The leading article refers to a reduction in original cost 
of 20 per cent achieved by a reduction in weight of 20 per 





Number of 


Incomes Cumulative 


Income 


Suggested Number and Proportion of 
Car Users in each Income Group 





before Tax 


1,000s 1,000s 


Number Cumulative 


percenenge 1,000s 1,000s 





550 
1,295 
1,770 
2,605 
4,075 
5,215 
9,015 

12,355 


550 
745 
475 
855 
1,470 
2,140 
2,800 
3,320 


Above £1,500 
£1,500-£ 1,000 
£999-900 
£899-£800 
£799-£700 
£699-£600 
£599-£500 
£499-£400 


12,355 





523 
1,156 
1,488 
1,947 
2,609 
3,037 
3,317 
3,483 


523 
633 
332 
459 
662 
428 
280 
166 


3,483 
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cent. Itis probable that, with a similar volume of production, 
it is not quite possible to achieve with a smaller vehicle quite 
the same low cost in d. per lb., unless, as your article suggests, 
some sacrifice in trim, finish and instrumentation—i.e., a 
sacrifice of some components of a higher cost in d. per lb—is 
accepted. But a saving of more than 20 per cent in weight 
and in price seems to be possible. The following table 
sets out the kerb weights of the leading small European cars 
(other than the Minimouse class) and, in the case of the 
English cars, their retail prices excluding P.T.:— 











Kerb Weight Retail Price 
cwt. £ d. per Ib 
Morris Minor 154 416 57-6 
Ford Anglia 15} 380 53°4 
Austin A.35 14 379 55°8 
Renault 4 c.v. 11? 
Fiat 600 11} 
Citroen 2 c.v. 104 











The Fiat 600 is already, as near as may be, 20 per cent 
less than the kerb weight of the Austin A.35, and the Citroen 
2 c.v. 25 per cent less. The Fiat 500, going to a 480 c.c. air- 
cooled twin, appears to have a kerb weight of 94 cwts. 
But if a still smaller engine is accepted, there is the Goggo- 
mobil, with an engine of 293c.c. and a kerb weight of 
7% cwt. The last named has accommodation that will quite 
adequately meet the needs of a small family—parents and 
two children—and a quite acceptable standard of performance 
and comfort. According to the Autocar’s Road Test, the 
Goggo saloon on test gave 58 m.p.g., against 41-3 for the 
Austin A.35. 

It seems reasonable to suppose that any of our major car 
producers could produce a car of say 400 c.c. with just a 
little more accommodation than the Goggo, at a kerb weight 
of say 9 cwt; and allowing for a slightly higher price in d. 
per lb than those set down above, say 60d. per lb, giving a 
price of £252 plus tax, a saving in first cost compared to the 
A.35 of fully one third. The saving in fuel costs would 
probably be of the same order. It would seem conservative 
to say that the total costs of ownership would be no more 
than three-quarters of the ownership of the Morris Minor, 
Ford Anglia or A.35; and on the table of incomes above, 
one might well look for a market in this country which would 


at least justify planning on output rates that would equal 
ihose planned—so it is said—for the Fiat 500, of 600 a day or, 
for the Goggo, 400 a day; and, it is easy to believe, figures 
substantially higher even than these. 

There would, of course, be a very big investment to make 
in manufacturing plant; not only in the works of the manu- 
facturer himself, but also of the suppliers; for if the lowest 
possible weight and cost were to be achieved, most of the 
components—electrical equipment, carburettors, wheels, 
and what have you—would need to be smaller than those at 
present in high production, and in many cases—for lowest 
cost—special manufacturing plant and equipment would be 
called for. 

Your article questions the desirability of making over to 
such a vehicle any of the existing assembly lines; defending 
the British manufacturers against the charge that they 
produce too many models. It is surely, is it not, the invest- 
ment in machinery equipment, in plant for making compon- 
ents prior to the assembly lines, that constitutes the major 
investment. But apart from that, while your defence is 
valid against a great deal of mistaken criticism of the industry, 
it does not seem to meet the more justified criticism, namely 
that the British industry would do better in competition with 
the European manufacturers if there was in this country some 
single model, or better still, two or even three models, 
so Outstandingly attractive to the customer as to justify 
the high rates of production achieved by the V.W. (1,800 
units a day) or the Renault Dauphine (probably 800 a day). 

One way perhaps in which the problem might be tackled 
would be for one of the big manufacturers to give up one 
of his existing production lines, in order to make a Minimouse, 
and drop one size of model, in agreement with the other major 
manufacturers that they would, say for a period of three 
years, leave him a clear run in the Minimouse market. 

The Minimouse type of car may or may not be the answer; 
but it is hoped that this article gives valid reason for sugges- 
ting that the case is stronger than your leading article would 
allow. This country gave the world the best early example 
of a Minimouse in the Austin 7 whose original kerb weight, 
in saloon form, be it remembered, was less than 7 cwt. 
It would be a great pity if it was to leave this market in the 
60’s to its Continental competitors. 





(At one point in developing his argument, Mr. Wansbrough is less than just 
to us—we referred to production and not merely assembly lines. —Ed.) 





POINTS ABOUT DIECASTING 


N interesting booklet “Diecastings—Your Questions” 
has been produced by Fry’s Diecastings Ltd. In a 
short compass it contains a considerable amount of useful 
information, from which these notes are taken. Compli- 
mentary copies can be obtained on application to Fry’s 
Diecastings Ltd., Midland Works, Brierley Hill Road, 
Wordsley, nr. Stourbridge. 

Among the widely used discasting alloys, zinc alloy 
pressure diecastings provide the nearest approach to the 
finished product. Small holes down to 0-05in diameter 
can be included; lettering or decorative features can be cast; 
all this with close dimensional accuracy and good surface 
appearance. Aluminium or magnesium alloy pressure die- 
castings come next for accuracy. In these castings holes of 
under 0-10 in diameter are usually omitted. Aluminium 
alloy gravity diecastings do not provide quite so close an 
approach to the finished product as do pressure diecastings. 
Even so holes of 0-125 in and upwards can often be included. 
It is preferable to drill holes under about 0-15 in diameter 
in brass or aluminium bronze diecastings. 
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It is not possible to give all-embracing figures for limits 
of accuracy, because so much depends upon the design of 
the component. In addition, a dimension which is cut by 
the parting line of the die could not be expected to be as 
accurate as a dimension bounded by a single die block. 
For a given dimension in identical components the following 
comparisons will serve to indicate the approximate ratio 
between the accuracies of the various alloys in the diecast 
condition:— 


Zinc alloy, pressure diecast +0-0015 in 
Aluminium or magnesium alloy, pressure 
diecast is |-0-003 in 
Aluminium alloy, gravity diecast +-0-007 in 
+0-010 in 


Copper alloy, gravity diecast 


In planning a new diecasting, the assembly should be 
considered as a whole. It frequently happens that an article 
previously fabricated from several components may be made 
as a one-piece diecasting. 


Automobile Engineer, October 1957 





The Locking of Nuts 


A Discussion on How Far Anything More Than Normal Tightening is Required 


S. H. Gry tus 


L is not unreasonable to ask whether any nut requires 
locking, where the term “‘locking”’ means a separate operation 
from the normal tightening of an ordinary nut that consists 
of a continuous thread in a homogeneous material of constant 
section. These notes are based on investigations, over 
several years, into this question. The examples are mostly 
taken from automobile engineering, but the conclusions 
drawn may be of more general application. 

Nuts and bolts or set screws are mostly used to hold two 
or more things together, for example, the attachment of a 
shock absorber to a frame. Less frequently they are used 
to stop things from coming apart, for example, a pair of 
scissors. These latter applications are the more troublesome; 
a screw thread is often used for convenience, and the thread 
is not necessarily stretched and riveting might have served 
instead. 

These notes are almost wholly concerned with applications 
in which a nut has been used to stretch a bolt, compressing 
whatever there is between the nut and the bolt head. If the 
maximum applied forces on such an assembly are insufficient 
to “fidget”? the structure, then it is the author’s contention 
that locking is not required. (The word “‘fidget” is used 
throughout to denote small relative movements between 
adjacent pieces.) If this theory is accepted, it is still necessary 
to consider whether any contrary evidence is forthcoming, 
whether it is always possible to assess the maximum loads 
imposed, and whether any quite different motive for locking 
can arise. In the author’s experience no contrary evidence 
has come to light, although the effects of loads beyond 
those predicted have been observed on a number of occasions. 
There is, however, a valid, but quite indirect, reason for a 
separate operation to lock some nuts. 

Why is it common practice to lock (usually by split pins) 
the connecting rod bolts of an automobile engine, but to 
take no care of the cylinder head studs? If anything, the 
latter, due to differential expansions, are more likely to come 


loose. Two possible answers are: “‘Because they always 
have been locked” and ‘“‘Imagine the castastrophe if they 
came loose!’’ Thousands of hours of test bed running and 
thousands of miles on the road with small petrol engines, 
without a sign of a nut coming loose, have proved that 
locked nuts are not necessary. 

However, the connecting rod nut is a vital nut. The stress 
in the bolt due to spannering must exceed the maximum 
inertia loads of high speed running. This applies to every 
nut of every connecting rod. A split pin overcomes what 
may be called the “lunch time problem,” when work is left 
in an uncertain state of completion. No fitter will lock a nut 
unless he has just made sure it is tight—split pinning 
provides this inspection and avoids the danger that some 
nuts may be left loose. A connecting rod big end nut is 
locked for psychological, rather than technical reasons. 

As examples where locking is technically justified are 
discussed, it may be as well at this point to consider, from 
the academic point of view, the value of the various ways of 
locking a nut. The accompanying table shows the results 
of a series of tests in which 3 in B.S.F. nuts were used. Both 
nut and bolt were of unplated steel. The undoing torque, 
measured by torque spanner, was determined immediately 
after tightening. The conclusions drawn from these static 
tests are:— 

(1) The split pin when sheared provides a 30 per cent 
increase in torque. (The torque to shear a split pin 
cannot all be added to the normal undoing torque 
unless the pin is tight in its hole. Nuts must never 
be undone to line up the split pin hole; split pins are 
therefore not easy to use on very short bolts.) 

(2) Some locks are worse than nothing. 

(3) Most locks provide about 10 per cent increase of 

torque. 

Although it is rather a digression from the actual problem 
of locking, it is interesting to consider why a plain nut 


UNDOING TORQUE IN LB-IN OF NUTS—} in B.S.F. UNPLATED 
All nuts initially tightened to 400 lb-in clamping 0-104 in sheet steel of 108 Brinell 
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undoes at 75 per cent of the tightening torque. A simple 
start to explain the 75 per cent would be: 

If E is the load in the bolt and the coefficient of friction 
on both the thread and the face is 0-10 (a value derived from 
knowledge of the torque required to fail a stud by continued 
tightening), then the torque to overcome face friction is: 

Tf=Ex 0-10 0-244 
=0-0244E 
and the torque to overcome thread friction is: 


Tt=E xX 0-10X 0-174 1-0/0-866 
=0-021E 
Owing to the angle of thread there is a torque helping or 
hindering of E/125. 

When a nut is tightened, the bolt is left twisted and it is 
reasonable to expect an initial backward movement when only 
the face slips at 0-47 of the tightening torque. This would be 
followed by complete slippage at a negative torque about 
30 per cent less than the tightening torque. As torque 
spanner results did not show the first part of this result, 
the apparatus shown in Fig. 1 was constructed to measure 
torques and movement more accurately. It was hoped 
that by plotting an hysteresis loop, the sequence of events 
could be observed at various discontinuities in the curve. 

Fig. 2 shows a series of loops under different conditions. 
The curves are chiefly of interest in showing the effect of 
cadmium, which is now frequently used. They also show 
that a nut subjected to a continuous steady torque rotates 
slowly for hours or even days. ‘A nut tightened in this manner 
requires a larger undoing torque, due, presumably, to the 
rise in the coefficient friction through the gradual elimination 
of lubricant. From this it can be deduced that nuts are less 
likely to come loose as time goes on, a fact often noticed. 
It is difficult to explain the shapes of the hysteresis loops; 
the expected discontinuity is not present in any case, and 
no theories to explain this have presented themselves 
within the scope of this article. 

Here it is appropriate to mention the worst way of 
attempting to lock a nut, namely, by riveting over the end 
of the bolt. Experiments on the fixed end of a wheel stud 
with a 4 in thread produced the following results. An average 
initial torque of 65 lb-ft fell to 55 lb-ft after riveting. On 
undoing the nuts the torque fell to 15 lb-ft before the 


Fiyr. 1. Apparatus for measuring undoing torque 
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Top Left—Bright nut and bolt bearing on frame material of 108 Brinel!, surface enamelled. 
Duration of test 14 hours 

Top right—Cadmium plated bolt and nut loaded to 336 Ib-in without appreciable delay 
between load increments. Stretch of bolt 0-0017 in. Unloading started after five minutes 
Middle left—Unplated bolt and nut bearing on stee! surface of 122 Brinell. Initially 
tightened with a torque of 240 Ib-in and left loaded for 14 hours before readings were taken 
Middle right—Cadmium plated bolt and nut tightened to 240 Ib-in and left loaded for 
15 hours, followed by additional loading at intervals from 14 to 24 hours 

Bottom left—Cadmium plated bolt and nut tightened without delay between load incre- 
ments to a final torque of 336 /b-in. Stretch of bolt 0-0007 in. Left loaded for seven days 
Bottom right—Cadmium plated nut on unplated bolt tightened with a torque of 336 Ib-in. 
Stretch of bolt 0-0003 in. Left loaded for seven days 
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Fig. 2. Hysteresis loops for various conditions with 2 in. B.S.F. nuts 


riveting exerted any influence, after which the torque rose 
to 45 lb-ft in order to shear the metal. 

It is the writer’s contention that a correctly used nut cannot 
shake loose. Of course, the expression ‘“‘correctly used”’ 
includes “correctly tightened”. Consider the case of a 3 in 
nut with an undoing torque of 300 lb-in. To loosen such a 
nut, applied accelerations are required of magnitude rotation- 
ally of one thousand million radians/sec? or linearly of 
5,000,000g. It is unlikely that such high figures are ever 
encountered. For example, unusually high rotational 
acceleration is experienced during the critical speed of a 
six-cylinder crankshaft, but +3 deg at 5,000 r.p.m. represents 
an acceleration of only 125,000 radians/sec*. Furthermore, 
provided the nut is retaining a part of greater inertia than 
itself, the part will shift at a lower acceleration than the nut. 
Such a shift or fidget predicates incorrect use of the nut. 

Nevertheless, it must be admitted that there are conditions 
that call for some form of locking. They are: (a) where it is 
impossible to prevent the structure from fidgeting, and (b) 
where it is not economical to cater without fidget for very 
occasional overloads. This latter condition applies to a 
number of components in the assembly of an automobile. 
For example, the bolting of an engine mounting bracket to 
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the frame should not fidget up to 3g, the friction at any joint 
being alone sufficient for this duty. Beyond 3g at the occasional 
load due to unexpectedly bad road surface (6g is sometimes 
encountered) the joints will slip and the shear load on the 
bolts will take some of the load. On each of these unusual 
occasions some wear takes place and an undoing torque may 
be applied to the nuts. Split pinning of the nuts will increase 
the life of the car at a smaller cost than the provision of more 
and larger bolts. It is not safe to rely on a coefficient of 
friction of more than 0-1 between dry mating surfaces and, 
to ensure an infinite life of a structure, sufficient bolting 
must be used to prevent fidgeting under the maximum 
conditions ever encountered, even on one single occasion. 
There is a class of joint between those that are to be 
firmly held together and those of the scissors type. For this 
class locking is essential. Generally such a structure involves 
the compression of a soft material such as rubber. The 
stress in the securing bolts will be low and, therefore, the 
undoing torque of the nuts will also be low. Most car rear 
axles have a rubber sandwich between themselves and the 
springs. The load on the U-bolts is only about one-half 
of what they can carry. Here locking of the nuts is essential, 
not only in name but by a method that provides adequate 
friction resistance. A second nut tightened against the first 
is about the only means of successful locking. There are 
very few other examples in automobile engineering where 
what is commonly called a “‘lock nut” is the correct practice. 


Fig. 4. Methods of securing front h.b journal bearings 
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Fig. 3. Comparison of a single nut and a lock nut; there is thread contact 
only on the top nut 














Strangely enough, a soft cork washer is normally fitted 
between the engine sump and the cylinder block but the 
nuts do not slacken and finally come off. Vibration must 
cause very little relative motion in this case. 

There is no harm in reiterating the known, but seldom 
acted upon, truth that in a firm joint the second nut to be 
put on takes the load and should be the thicker of the two. 
If the threads have the usual slackness, the first nut is 
relieved of the load and becomes a distance piece. However, 
a greater length of bolt has been stretched, and this permits 
a larger allowance for wear of parts that occasionally fidget, 
Fig. 3. 

Spring washers are used with this same intention, but 
their effect does not withstand mathematical investigation. 
The load to flatten a spring washer is about one per cent of 
the tension in the bolt whose locking it is supposed to be 
assisting—a common use would be under the nut of a bolt 
stretched 0-001 in to 6,000 lb tension. After 0-001 in wear 
due to fidgeting, the tension in the assembly will drop 
from 6,000 lb to 70 1b, a useless figure. Some tests on a 
structure shaken with just sufficient acceleration to fidget 
the joint showed that the nuts loosened more quickly when 
spring washers were fitted than when plain washers were 
used. A simple explanation was found in that spring washers 
are not flat when compressed. The best “lock” proved to 
be a flat washer of at least 200 B.H.N. 

There are many applications where a nut is used to 
secure a moving part on a journal bearing. For example, the 
front hub of a motor car is a problem of journal bearings; 
Fig. 4 shows orthodox designs. The inner race of the outer 
bearing is likely to creep and in so doing can apply quite a 
large friction torque on the nut. Since a slight swashing 
motion can easily exist owing to slacks or imperfections in 
machining, the torque is unlikely to be a pure torque. It is 
generally accepted that the inner race creeps forward and never 
backwards. As nearly all motoring is in a forward direction, 
it is possible by fitting a left-hand nut on the near side of the 
car, to arrange that the creep of the inner race will tighten 
the nut. This arrangement is satisfactory if further tightening 
of the nut will not further pre-load the bearings. If the nut 
is tightened against a shoulder and shim adjustment of bearing 
pre-load or slack is used, the design is satisfactory. Generally 
however, the nut is used to set the pre-load or slack, and is 
then split pinned. In this case the split pin must be large 
enough to resist in shear the creep torque. It can be relieved 
of this torque by the insertion of a splined washer between 
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Fig. 5. This loose helical gear application created difficulties, and 
extreme spannering proved to be the only effective method of retention 


the bearing and the nut, a construction that is shown in 
(b) at Fig. 4. The use of handed threads would ensure that 
the road wheels do not come off, should the locking devices 
fail or be accidentally omitted. 

A more difficult example of the same fundamental problem 
is the retention of a loose helical gear. An application that 
gave an immense amount of trouble is shown in Fig. 5. The 
gear is in the second speed train of a motor car. Where any 
ratio other than second is employed, the pinion rotates 
freely on the shaft and all is well. When second speed is 
engaged the pinion is made to rotate with the shaft by 
engagement of the dogs. As far as its journal clearance will 
allow, the pinion runs tilted, and it also fidgets on the shaft 
in an epicyclic manner. The tooth load was about 2,000 lb, 
and the nut had to withstand a large torque combined with 
a large swash load. No locking device would keep the nut 
tight, and the problem resolved itself, as is often the case, 
into a matter of using as much brute force as possible in the 
restricted dimensions available. 


Fig. 6. Methods of attaching road wheels by studs and nuts at (a) and 
by set screws at (b) 
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Road wheel retention on automobiles raises some interest- 
ing points. The wheel fixing is subject to a large journal 
load, on which is superimposed the variations due to the 
accelerations from road surfaces, a thrust load reaching to 
about half the journal load and applied offset from the axis, 
and, lastly, the torque of driving or braking. That the wheel 
is not infinitely rigid provides a fourth consideration to 
complicate the problem still further. 

Every car today has enough nuts of sufficient size and at 
such a radius to ensure that if the nuts are really tight, 
trouble will not occur. However, the fitting of a road wheel 
is not always in the hands of a skilled fitter. The spare wheel 
may be fitted by a woman after a puncture, and it may be 
so thick in paint that even when securely fitted the bolt 
tension soon disappears. Wheels always fidget and the 
paint film soon vanishes. The fidgeting of the wheel may 
be described as a mixture of axial movement, a rotating 
D-shaped distortion always at the bottom, and an epicyclic 
creep. The last of these produces a torque on the spherical 
seat of the nut, and, if as is common practice right-hand 
threads are fitted all round, the torque is in the loosening 
direction on the near-side. The reason why all near-side 
wheels do not fall off must be that there is sufficient tightness 
to prevent the epicyclic creep, and only the other two motions 
take place. In other words, fidgeting is local and always at 
the bottom. 

If it is desired to cater for wheels that are not fully tightened, 
left-hand threads must be used on the near-side. Experi- 
ments proved this point in a few miles, but left apparently 
unsolved the question why nuts sometimes disappear on a car 
with correctly handed threads. Consider the off-side; although 
the nut seat of a right-hand nut produces a tightening 
torque, the nut thread produces a loosening torque. Ifa nut 
becomes so loose that it no longer ever touches the wheel, 
it will finally spin off under epicyclic movement and inertia 
forces. Apparently the transition from seat control to thread 
control must be due to one nut being looser than the others. 
Unlike some applications quoted in these notes, the wheel 
nut stays tight if once tight, but benefits from a form of 
locking if left loose. In most other instances there is no form 
of locking that benefits a loose nut. 

Since the theme throughout has been that locking is 
generally unnecessary, an examination of the costs of various 
common arrangements should not come amiss. Using # in 
B.S.F. as the standard, it has been found that the cost per 
1,000, including, where appropriate, the extra labour involved, 
was: 


ie EO 
Nuts alone in En 6 material 4 4 0 
Nuts split pinned es 32:13 © 
Nuts locked in pairs by double tab washers | ae Be 
Nuts locked by single tab washers 13439 
Proprietary self locking nut 6 020 
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Special Number 


bh Show Review number of the Automobile Engineer 
will be published on Wednesday, November 27th. It 
will constitute a critical review of the more interesting 
exhibits and will have numerous illustrations of special 
features and design characteristics. This special issue can 
be obtained by order from newsagents throughout the 
United Kingdom, price 3s. 6d. net. Readers are reminded 
that it is necessary to make arrangements with a newsagent 
to ensure that a copy is secured. 
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Pescewrzy, anew range of air filters has been introduced 
by the Purolator Filtration Division of Automotive Products 
Co. Ltd., of Leamington Spa. These filters have been 
designed for internal combustion engine air intakes, and can 
be used with or without a centrifugal type pre-cleaner. The 
units are available in a number of standard sizes, given in the 
accompanying table, but special filters can be produced to 
suit the requirements of individual engine manufacturers. 

The new range, termed the Micronic Dry Type Filters, 
is a development from the well known Micronic oil filters. 
Each of the units comprises simply a conical base plate and 
the impregnated paper filter element, over which is fitted 
an inverted cupped cowl, or housing. The whole assembly is 
held together by a single tie bolt. Air enters the unit through 
an annular space between the lower end, or rim, of the cowl 
and the outer periphery of the conical base plate. It then 
passes through the filter element and out, by way of a hole 
in the centre of the base plate, into the engine air intake. 

In detail, the construction of the filter is as follows. A 
sleeve adaptor to fit over the engine air intake is incorporated 
round the central hole in the pressed steel conical base 
plate. The periphery of the base plate is flanged to receive 
a cork or rubber washer, on which seats the filter element. 
This element is cylindrical in form, and is specially designed 
to withstand even the most severe loads that might be 
imposed on it, for example, if the engine backfires. It is 
made from a phenolic resin impregnated strip of thick 
absorbent paper, stiffened by longitudinal ribs, and folded 
concertina fashion. The ends of the strip are joined by a steel 
clip to form a cylinder, which is retained between two 
concentric, perforated steel sleeves. These sleeves con- 
siderably strengthen the filtering element. 

Both ends of the element are dipped in a sealing compound, 


Noteworthy features 
of the new Purolator 
Micronic air filter are 
its efficiency, simpli- 
city, light weight and 
robustness. As can be 
seen from this illustra- 
tion, it comprises only 
three main assemblies, 
which are held to- 
gether by a single nut. 
The nut is held cap- 
tive in the top of the 
cowl and therefore is 
unlikely to be lost 
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Micronic Dry Filter 


A New Air Filter with a Phenolic Resin Impregnated Paper Element 





by means of which they are stuck to two inwardly-lipped, 
annular end plates of hardboard. The pressed steel cowl 
seats on top of the filter element, a cork or rubber sealing 
washer being interposed between the two. A captive nut is 
carried in a hole in the centre of the top of the shroud, and 


therefore cannot be lost. It is screwed on to the steel tie 
bolt that extends up from the conical base plate. 
Of the noteworthy features of the unit, the most important 


STANDARD FILTER SIZES 


The nominal capacity is based on a pressure drop of 2}—3 in W.G. 
across the filter. 








Nominal Element size, 
Type capacity diameter » Connection* 
~F.M. length size 
MF-19100 50 54 in x 27 in 14 in inside diameter 
MF-19000 100 54 in 4) in ff ee és 
MF-19201 200 8% in 4in Zit. a 
MF-18400 350 8 in x 7% in 3 in outside diasneter 
MF-18100 500 10% inx11#in 4in ,, - 











* Additional sizes are available. 


is the use of a plastics-impregnated paper element, which 
arrests the minute particles of dust on its surface instead of 
in its pores, as does a felt element. Therefore, there is less 
danger that they might subsequently work their way right 
through. This is because the plastics-impregnation stabilizes 
the pore size and provides strength and rigidity, so that there 
is no possibility of the air pressure opening up blocked pores 
and forcing trapped particles through. 

Another advantage of this form of filtration is that engine 
vibration tends to shake the heavier particles off the surface 
of the element. Nevertheless, it is still necessary to clean the 
element periodically. This can be done by blowing air from 
a normal pressure supply system through it in the reverse 
direction to the normal flow. Care should be taken to 
ensure that this air is free from oil or water contamination. 
Elements that have been cleaned several times in this way 
will finally clog and the air flow to the engine will become 
restricted. It is then necessary to fit a replacement. The 
elements should never be cleaned in any liquid, nor, of course, 
should engine breathers be piped into the cowl. Filtration 
becomes more efficient as dirt builds up on the element. 
If the unit is allowed to become badly choked, the engine 
will run rich and thus call attention to the fact that the 
element should be cleaned. 

Other good features of the design are its light weight, 
simplicity and low cost. The manufacturers state that the 
filter is equally effective at all engine speeds, and that it is 
more efficient than the oil bath or oil wetted types. Since 
oil is not used in this filter, there is no possibility of oil being 
drawn into the engine. In addition, the unit is compact 
and can be installed at any angle. Servicing does not have 
to be carried out so frequently as with the oil bath or oil 
wetted types of filter, and the element can be cleaned quickly 
and easily. This latter feature, together with the fact that 
efficient filtration means less frequent engine overhauls, 
reduces operating costs. Restriction to the air flow by the 
Micronic filter is said to be negligible and therefore to have 
no adverse effect on fuel consumption and power output. 
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CONTROLLED BARREL FINISHING 


Process Record System Enables Specified Performance to be Immediately and Precisely Repeated 


Wins recorded history of the use of a barrel or drum 
for the polishing of metal parts extends back for about 
170 years, in all probability the method is of much older 
origin. In Nature, the effect on stones on the seashore 
cascaded by wave action can hardly have escaped the attention 
of the not-unobservant ancients. Development of the process 
in the modern sense, however, is confined to the last 100 years. 
In 1857 a patent was granted for a barrelling machine to 
deburr “washers and the like’ and between the years 1897 
and 1914 more than fifty patents were granted. In short, 
improvement in the process was sought as the rate of 
component production increased and as manual labour time 
became more costly. Often the original aim of such improve- 
ment was to meet the requirements of a particular trade or a 
particular product but always in the background was the 
desire to render the process more predictable, more repeatable, 
more consistent in performance, and less dependent upon 
the acquired skill of the operator. Progress in recent times, 
roughly since the termination of World War I, has been 
rapid and today large, multi-unit, automatic-transfer, barrel- 
ling equipment can be integrated in the production lines of 
the most advanced manufacturing plants. 

Possibly the outstanding item contributing to this end 
was the advent of synthetic media for inclusion with the 
work in the barrel. When natural media, such as granite 
chips, limestone chips, pebbles, gravel, sand, wood chips, 
and leather cuttings, were employed with water, oil or 


This medium-capacity machine, model DB-50, has a barrel 22 in diameter 


and 24 in long rotating at speeds from 10 to 30 rev/min. 
load of parts and media is 800 /b 


Maximum 








kerosine, the operator’s experience was of major importance 
and each fresh supply of media had to be re-assessed. The 
synthetic material, mostly aluminium oxide, is fused at high 
temperature, broken down in a jaw-type crusher, screened 
for size, treated to remove the initial depreciation, washed, 
and finally graded. Thus, as it reaches the machine for use 
it is of specified characteristics as regards composition, 
size, density, cutting performance and depreciation rate. 
It is consistent throughout the batch and from batch to 
batch and can be selected for use and re-ordered by a code 
number. 

Very small parts of simple shape can be self-tumbled but, 
apart from such items, practically all parts require abrasive 
media in the barrel to eftect some surface improvement or 
line removal before finally burnishing or polishing. This 
applies generally to castings, die-castings, forgings, stampings, 
pressings, and machined parts. The functions of the media 
are to: 

1. Separate the parts and prevent impingement and conse- 
quent damage 

2. Give bulk and weight to the mass in the barrel so that the 
pressure contact is adequate to cut or burnish the parts 

3. Carry abrasive or polishing solutions to recessed or 
inaccessible areas of the parts 

4. To impart lustre by high pressure contact in combination 
with lubricating or soap solutions. 

In synthetic media the crystal growth and arrangement 
is controlled during production to ensure that, as the chip 
depreciates in use, new cutting faces are continually presented 
to the work. Cutting action is thus available throughout the 
life of the chips and, in many instances, the use of the more 
expensive abrasive-based compounds is not necessary. 


Standard grades of media 

The Almco Supersheen Division of Great Britain Ltd., 
Bury Mead Works, Hitchin, Herts., has standardized the 
production and supply of four different media to cover all 
barrelling requirements. For the fastest cutting action 
to remove burrs from parts of relatively simple form 
and to grind down the surfaces of castings and forgings, 
*‘Rapicut oxide” has been developed. This contains 99 per 
cent aluminium oxide, with consistent large grain size, 
structure and density throughout. By reason of its consistent 
cutting action and process time it is most useful for continuous 
production processes. 

‘Standard oxide” has a content of 98 per cent close-grained 
aluminium oxide. This also has a high cutting rate, coupled 
with a low rate of depreciation, and gives a matt finish to the 
work. It is particularly suitable for processing, without 
fear of chip lodgement, parts formed with holes or slots. 

The “Standard bonded” chip is a compromise to give 
relatively fast cutting and finishing while securing a sub- 
stantial economy in working costs. It contains 15 per cent 
aluminium oxide, 65 per cent silica, and the remainder 
various oxides. A feature of this medium is its ability to bring 
out the natural colour of the metal component being treated. 

The “Super bonded” chip contains 55 per cent aluminium 
oxide and 45 per cent silica. It is very closely bonded and 
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gives a good cutting rate in conjunction with a very slow rate 
of depreciation. For fast cutting it can be used with an 
abrasive compound, which subsequently can be washed out 
and replaced with a polishing compound without unloading 
the contents of the barrel. 

Of these four media, the three first mentioned are fused 
at temperatures up to approximately 1,100 deg C and are 
produced in Britain. The “Super bonded”’ medium requires 
to be fused at 1,900-2,000 deg C and for this reason is 
produced in the U.S.A. and is imported from the parent 
Almco organization. On this account it is somewhat more 
expensive than the other grades. 


Steel diagonals 

Such media are of random shape and a recent innovation 
by Almco Supersheen is the production of pre-shaped 
media. This is extruded in a continuous length of a particular 
section—circular, rectangular, triangular, diamond, or 
elliptical—and cut to specified lengths before fusing. Pre- 
shaped chips confer a further facility to the process, as the 
most suitable shape can be selected to suit the contours of 
the part to be treated. After continued use all chips tend to 
become more pebble-like but it is a feature of the pre-shaped 
chip to retain its basic shape for a considerable period. This 
characteristic is shown in the illustration of the pre-shaped 
triangular media. Considerable development has been 
undertaken on the manufacturing of shaped media. Pre- 
shaped chips are now available in three sizes of triangular 
form for deburring and grinding. The development of a 
polishing chip is now nearing completion. 

Alternative to the synthetic media, steel diagonals or shapes 
are used for either grinding or burnishing. In a soft condition, 
steel diagonals are used in conjunction with an abrasive 
compound in the so-called “slug grinding” process for 
maximum metal removal in the minimum time. The 
compound provides the cutting action and the steel diagonals 


supply weight and keep the parts separated while serving 
to carry the abrasive material into masked or recessed areas 
of the work. After grinding with steel diagonals, the com- 
pound is washed out through a standard rinsing door and 
the run continued with fresh water and a burnishing com- 


pound. In this manner, a burnished finish is obtainable 
without the necessity of unloading the entire contents of 
the barrel. 

More effective burnishing, however, can be obtained by 
the use of the special hardened steel shapes. These are 
formed to shape, ground, polished and then heat-treated 
to a glass hardness. If used solely for burnishing, they are 
guaranteed not to lose weight or shape and thus, in con- 
tinuous production processes, obviate the necessity for 


This pinion shaft is finished loose in a barrel in an approximately 2 hr run. 
The screwed end is protected by a rubber shroud 
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repeated replenishing and resizing of media in order to 
prevent the lodgment of worm media in holes or recesses 
in the work. Suitably shaped “diagonals”—circular or 
angled sections cut to length at specific angles—can reach 
crevices, angles or grooves that cannot be approached by the 
steel balls, which are suitable for only relatively simple and 
straightforward work. 

The weight ratio of diagonals to work will depend on the 
work to be processed and may vary from 2:1 to 4:1. In 
all cases where a highly burnished finish is required, it is 
necessary that barrel, diagonals, and work are all clean and 


Pre-shaped media in various sections are produced by extruding the 
mixture in a continuous length and cutting to size before fusing 


free from oil or grease. When not in use, steel media, both 
soft and hardened, should be protected from rusting. For 
a reasonable period, they can be stored immersed in a 
concentrated solution of burnishing compound. Steel 
media, in either soft or hardened condition, are available in 
a range of five sizes from 4 in to # in. 


Finishing Compounds 

No fewer than thirty standard finishing compounds are 
supplied. Each is composed of several chemical ingredients 
for a specific type of finishing process, burnishing, grinding, 
cleaning, polishing, descaling and combinations of these 
processes. While some of these compounds may be used as 
general-purpose compounds for particular metals, it is 
usually of advantage to select, from the wide range available, 
a compound specially suited to the work that will produce a 
superior result. Additionally, the compound selected must 
perform, in specific instances, such functions as lubrication, 


Six hundred of these aluminium die-castings are deflashed, edge-radiused, 
and polished in a single operation on a DB-400 machine in 2-25 hr 











If heavily burred gears are given a preliminary wire-brushing, 45-60 sec, 
barrelling time is much reduced. On DB-200 machine, 200 parts, 
34 in diameter, 1-5 hr 


water softening, detergency, preventing the loading or 
glazing of abrasive media, controlling alkalinity, saponifying 
and emulsifying oils or greases, promoting metal colour, or 
controlling surface finish. 

The Almco Supersheen Division maintains a research 
laboratory, equipped with a full range of Almco barrelling 
machines, and will freely advise on the selection of media 
and compounds for finishing specific components and will 
process a production load of parts to demonstrate the 
suitability of the selection and the processing routine. At 
present this facility is centralized, but eventually fully staffed 
and equipped laboratories will be maintained at various 
industrial centres for the greater convenience of users of 
barrelling equipment, who are thus relieved of the need for 
costly and time-wasting trial-and-error methods. 

All compounds are made in Britain by The Almco Super- 


The DB-400 model is typical of the larger machines. Barrel dimensions 
are 30 in diameter and 48 in long, giving a total capacity of 20-8 ft*. 
Speed is variable from 6 to 30 rev/min 








Gears of relatively fine pitch are lightly deburred with small oxide chips 
in a slowly rotating barrel. On DB-200 machine, 150 parts, 4 in diameter 
1:75 hr 


sheen Division, under the strictest control to ensure con- 
sistency. Daily the production of the various compounds is 
checked and recorded against the quantities of the store 
chemicals. Any discrepance, indicating incorrect composition 
of a particular compound, leads to the immediate destruction 
of the batch concerned. Used on the standard barrelling 
machines the compounds are expendable; it is more economi- 
cal to run the water and compound to waste after processing 
one charge than to expend time in recovering and making 
additions to restore quality and potency. In the submerged 
barrelling process, as employed in automatic transfer 
installations, however, the solutions remain in the tanks at 
controlled temperatures and do not break down in extended 
periods of re-use. This results in substantial savings in the 
cost of materials, which can be used to offset the capital cost 
of mechanized equipment. 


Processing variables 

To specify the finishing process for a particular component, 
there are a number of variable factors to be considered and 
a wide range of materials from which to select. There are 
four grades of abrasive media in various different sizes from 
2inx1}in to # in #4 in; pre-shaped abrasive chips in 
three different sizes; steel balls, steel shapes, and steel 
diagonals in five sizes; and thirty different compounds. The 
number of parts to be treated in each barrel charge must be 
determined; together with the quantity of media and the 
volume of water to be used. Also to be decided is the 
rotational speed of the barrel; the total barrelling time; 
whether the barrel is unloaded, or drained and flushed out 
with water ready for a follow-on operation. It will also be 
necessary, in many instances, to select the most suitable 
method of drying the finished parts, whether by a dewatering 
fluid, tumbling in sawdust or a similar absorbent medium, 
centrifuging, or oven heat. 

Printed process specification control cards are available, 
on which all relevant data can be added for the processing 
of a particular component. A master control card can be 
filed and copies can be issued with the job card. It is claimed 
that this is the first complete system of control for barrelling 
processes. Owing to the rigid control of media and compound 
specifications, a satisfactory process is immediately repro- 
ducible from the specification card. 

With so many variable factors influencing the final result, 
and as knowledge of the process is mainly empirical, a study 
of the part to be treated is necessary, or at least highly 
desirable, before detailed recommendations can be made. 
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At this stage, the experience of the Company’s laboratory 
staff is most useful and consultation with them and test 
processing can save the user time and expense. 


Multi-process cycles 

For finishing castings, forgings, heavy stampings, rough 
machined parts, and other items having rough surfaces, it 
is usual to apply more than one process cycle. The treatment 
may comprise grinding with a tough abrasive compound, 
followed by a run with a polishing, non-abrasive compound. 
To impart lustre and to improve the surface of parts weighing 
not more than 6 oz, a burnishing cycle, using steel balls or 
slugs and a suitable compound, may then be applied. 
Finishes equal to hand polishing are possible in many 
instances. It is generally recognized that finishing to such 
a high standard is not practical on parts exceeding 6 oz in 
weight. In such cases, the normal method is to perform the 
major work by barrelling and to complete by a light hand 
polishing. 

Good quality die castings of zinc or aluminium, or brass 
or steel pressings having good surface conditions, are pro- 
cessed with either a mildly abrasive or a non-abrasive com- 
pound, followed by a burnishing treatment for from 30 min 
to 2 hr duration. 

Parts of rectangular shape, having flat surfaces and sharp 
edges and corners, are difficult to process. Parts having 
convex surfaces and irregular patterns, particularly those of 
simple shape and having no holes or recesses, are ideally 
suited to barrelling. To obtain the best results, chip sizes 
of $in or less should be used. Where this is not practical, 
on account of holes or recesses, in which the small chips 
could lodge, larger chip sizes in conjunction with lower 
barrel speed and a higher solution level will be satisfactory. 
Alternatively, a mixed chip mass of two or more sizes can be 
used to good effect. 


Chip size 

To avoid the lodgement of chips in holes or recesses, a few 
general rules may be applied. For holes or slots of $ in or 
more, a chip size of } in larger should be used. Where the 
chips are required to flow through the hole, the chips should 
be in smaller than the hole. For holes of less than } in 
diameter, the chips should be from ;; in to }in larger to 
avoid lodgement and } in smaller to flow freely through the 
hole. Should a component have holes or recesses of different 
sizes that render the selective sizing of chips impractical, the 
holes may be filled with a wax having a melting point of the 
order of 140 deg F. After processing, the wax can be 


Portable vibrating screen for separating processed parts from the media. 
It can be wheeled directly beneath a barrel being unloaded. Screens 
are interchangeable 
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Sketch of four-door, multiple-fixture barrel. /n this example four 
components are mounted on each quick-clamping door 


removed by hot water or by vapour degreasing. Another 
practice is to plug holes with rubber inserts. The use of such 
methods is entirely a question of economics; the cost of 
individual handling of components may, in some instances, 
be prohibitive. 

Dome-, cone-, or fan-shaped pressed parts that “nest” 
with each other are unsuitable ‘for free barrelling, as they 
rapidly come together during processing and thus large 
areas escape treatment. The disadvantage can be avoided by 
fitting small springs or inserts but, again, this method 
involves individual handling and may be too costly. 

On very large components, weighing from 10 Ib. to 80 Ib, 
the limitations regarding the geometry of the part encountered 
in free barrelling do not apply. Such parts are usually jigged 
in the barrel and do not contact each other. Although 
fixture barrelling is more expensive than free barrelling, very 
substantial economies can be effected by the method in 
comparison with the high cost of hand finishing. 


Bright Finishing 

For small and medium-sized parts, exceptionally bright 
finishes are obtainable from cheniical- and electro-polishing 
solutions. However, if normal manufacturing surface 
defects are to be removed, the cost, both in immersion time 
and in loss of solution efficiency, becomes prohibitive. 
Where very high quality finishes are required, the 


Compartmented barrels: are used for large components likely to be 
damaged by part-on-part impingement. Ten parts are treated indi- 
vidually in the machine shown 





This ‘‘submerged’’ machine, with independent motor drive for the 
perforated barrel, forms the basis unit for all looped- or line-type 
automatic finishing plants 


combination of these solutions with barrel finishing presents 
opportunities for lowering production costs. For example, 
a low-cost process for polishing aluminium parts has the 


following sequence: 
. Aluminium etch 
. Wash 
. Acid brightening bath 
. Wash 
. Burnish with steel balls for 45 min to 60 min 
Generally, it is more economical to use large, rather than 


small, capacity barrels. In many shops, however, the 
finishing of relatively small batches of different components 
is the major requirement. Accordingly, the Almco range 
includes standard machines having barrels of various 
capacities from 1 ft® to 25-8 ft? to meet all needs. In all 
cases, the barrels are octagonal and are lined with rubber or 
Neoprene, which is preferable to natural rubber since it is 
unaffected by oil or grease. The Almco organization operates 
a barrel replacement service, by which a relined barrel is 
supplied to the user, who then makes the change-over, with 
the minimum down-time, and returns the worn barrel. 


Standard barrelling machines i 

Detachable, watertight, loading and unloading doors are 
fitted with a cam-type latching arrangement secured by a 
quarter-turn of a wrench. When follow-on operations are 
specified, the standard door can be replaced by a perforated 
draining door, so that water and compound can be changed 
without discharging the working load of media and parts 
between operations. Each barrel is equipped with a screw 
type, release valve, which can bleed off in less than 30 sec 
any pressure that may be built up in the barrel during long 
grinding cycles. 

The two smaller machines are both twin-barrel, self- 
contained, fully enclosed models intended for finishing small 
and medium batches of small parts and for sample processing 
and development work. They are equipped with a drawer 
below each barrel, which can be used for loading, unloading, 
draining or, when fitted with a suitable screen, for separating 
parts from media. Barrel capacities are 1-0 ft* on the smaller 
model and 2-6 ft® on the larger machine and barrel speeds 
are 10 to 50 rev/min and 15 to 45 rev/min respectively. 

Larger standard machines are all of the single-barrel type 
and the smallest of these is the DB-50 model illustrated. 
This has a barrel 22in diameter and 24 in long, giving a 
capacity of 5-6 ft® in either one or two compartments. It is 
useful for fairly large parts and can handle a maximum load 
of parts and media of 800lb. Other machines of greater 
capacity. are the DB-200, DB-400, and DB-800 models 
with barrels of 30 in diameter, differing in length at 32 in, 
48 in and 60 in respectively. A positive magnetic brake and 


On a closed-loop, automatic transfer 
“‘skip-station’’ system processing 
programmes are changed to suit 
different batches of work by switch- 
ing out stations not required at the 
contro! panel. Barrels are indexed 
simultaneously but dwell overhead 
at idle stations 
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In unloading the barrel on to the conveyor belt the flow of chips and 
components is controlled by an end gate to obviate part-on-part 
impingement 


a forward and reverse switch facilitate positioning of the 
barrel for loading and unloading. Rotational speed in all 
cases is from 6 to 30 rev/min. The B-400 machine 
illustrated is driven by a 5 h.p. motor and has a capacity 
of 20-8 ft*. 


Fixture barrel machines 


Fixture type barrelling machines are open at the front and 
the top to facilitate loading and unloading of the fixture 
doors, by means of an overhead hoist. Fixture barrels can 
be provided with a plurality of doors (the sketch shows a 
four-door barrel), which confer several advantages. Sub- 
stantial savings in compounds are possible. In a typical 
burnishing operation, where the time cycle is short and only 
one compound is required, the compound can be used for 
several loads of parts, since the media does not have to be 
dumped as in single-door barrel operation. A time cycle is 
established, an automatic timer is set to stop the machine at 
regular intervals within the cycle, and at each interval a door 
with finished parts is taken off. It is immediately replaced 


Layout of 9-tank ‘‘skip-station’’ system for finishing centreless-ground parts. 


Finished parts are lifted off the unloading conveyor by a magnetic drum 
and the chips fall to a bucket elevator which raises them to an overhead 
rotary screen 


by another door loaded with new parts and thus a semi- 
continuous operation can be maintained to match production 
requirements. Such machines are available with barrels of 
from 30 in to 58in diameter and, in addition to automatic 
timing, automatic reversing of rotation can be arranged to 
suit processing specifications. 

Multi-compartment barrel machines, specially built tc 
meet specific requirements, are of two main types. One 
pattern has a single door to serve all the compartments, 
which contain the same compound solution and are used to 
process identical parts. The other has individual compart- 
ment doors, usually angled over two barrel faces and alter- 
natively arranged on opposite sides of the barrel. These 
are used for short production runs or for the simultaneous 
processing of different parts. Multi-compartment barrels 
are effective in cases where: 

1. Small quantities of large and heavy parts require process- 
ing. They are usually treated individually, one part per 
compartment 

2. Fixtures would be too complicated or too costly 


Cycle time per barrel 40-5 min, one barrel finished every 4-5 min. 


1 load-unload station; 2 control panel; 3 clean and degrease tank; 4, §, 6 7, 8, 9 grinding and burnishing tanks; 10 clear water rinse tank; 11 rust-inhibiting tank; 12 parts and 


media unloaded on to belt conveyor; 13 rotating magnetic separator picks off parts; 


14 tunnel drier; 15 pick-off table; 16 bucket elevator; 17 rotary screen classifier; 


18 media storage and feed hopper 
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1 unprocessed parts brought in on belt remy Pd 2 load-unload station; 3 overhead 
conveyor carrying loaded barrels to roe ines; 4 barrels switched to duplicated 
finishing lines; 5 clear water rinse tanks; 6, 7, 8, 9, 10 descaling a i poe tanks; 
11 neutralizing and grinding tanks; 12 burnishing tanks; 13 colouring a rust-inhibiting 
tanks; 14 parts and media unloaded on to Neoprene-lined vibrating screen; 15 bu: 
elevator lifes media to rotary classifier; 16 media storage and feed hopper; 17 ne 
conveyor for parts, with add solution; 18 pick-off and racking table 
for finished parts; 19 parts storage racks; 20 finishing compound storage 





Layout of two 9-tank lines for finishing clutch plates. Cycle time per 
barre! 135 min, one barrel finished every 7-5 min 


3. Different parts are to be treated in different compound 
solutions and with different media 

4. It is desirable to eliminate loading and unloading of media 
after each run. 

Semi-automatic handling and separating equipment is 
available in sizes suitable for all machines. Chuted, self- 
dumping pans mounted on ball bearing castors can be 
wheeled under a barrel for unloading or raised by an electric 
hoist on a tubular structure, also mounted on ball bearing 
castors, for loading. Screening units are similarly transport- 
able and can be fitted with screens of different mesh from 
fy in to 2} in. The typical mechanical screen illustrated is 
driven by a self-contained motor of $h.p. and the screen 
frame is vibrated from both sides by an eccentric mechanism 
giving an elliptical motion, adjustable to length, at rates 
up to 380 cycles/min. 

Power-driven magnetic separators are either permanently 
located or transportable self-contained units for positively 
lifting ferrous parts from the abrasive media. A vibrating 
pan feeder takes mixed parts and media from the hopper 
and spreads them in a uniform layer, from which the 
magnetic drum extracts the parts. Parts are then conveyed 
through a demagnetizer and are collected in a container. 
The non-magnetic medium is discharged to another con- 
tainer for storage or re-use. Passage of the parts through 
the demagnetizer eliminates the possiblity of undesirable 
abrasion from metallic fines and stony particles. 


Submerged barrelling 

The technique of submerged barrelling was developed to 
make finishing virtually a continuous process in conformity 
with modern high-volume production methods. Instead 
of loading a metal barrel with parts, abrasive media, and 
compound solution, a perforated, non-metallic barrel with 
Neoprene-lined end plates is charged with parts and media 
and rotated while immersed in a tank of compound solution, 
or of a cleaning or rust-inhibiting solution. Open tanks 
containing the necessary solutions for a multi-cycle finishing 
operation are arranged in sequence, and on completion of 
a cycle in one tank, the barrel is lifted out by overhead hoist 
equipment, suspended for a short period over the tank to 
drain, and then lowered into the next tank. The barrel 
load of parts and media stays intact until all the sequenced 
cycles are concluded, and the handling of parts before and 
after sequence processing can be mechanized to save time 
and labour. Variation of sequence to meet different processing 
specifications is accomplished by merely changing the 
solutions. 

Submerged barrels are each carried in arms depending 
from a suspension frame, which seats on the top of the tank. 
Rotation of the barrel is by a heavy roller chain from a shaft 
in the suspension frame. Alternative methods of drive are 
available. Where the number of tanks in an installation 
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exceeds the number of barrels, a 1-0 h.p. motor, complete 
with a variable-ratio drive, is mounted on the suspension 
frame. Under converse conditions, the drive gear with a 
1-5 h.p. motor is mounted on the side of the tanks. When 
the barrel is lowered into the tank, rollers on the suspension 
frame engage in guide pillars on the tank and the drive is 
picked up by a pair of coarse-pitched spur pinions. In 
either case, a limit switch is operated when the frame seats 
on the tank to start the motor automatically. 

In addition to saving on handling time by avoiding un- 
loading and loading between cycles, substantial economies 
can be effected by the reduction of compounds required, as 
the solutions are used repeatedly. Recorded cases show 
reductions of from 80 to 90 per cent in the quantity of 
compounds used when a change-over from standard batching 
machines to submerged barrelling machines is made. 
Maintenance of the soluticns at appropriate temperatures 
ensures their effectiveness for maximum periods of usage. 
Accordingly, tanks are fitted individually with automatically 
controlled electric or steam heater units. 


Automatic transfer processing 

Submerged barrelling presents the possibility of automatic 
transfer from tank to tank on a timed cycle, after the manner 
of modern automatic plating systems. The need for such 
systems to finish components produced at high rates by 
flow-line methods was quickly recognized. Almco installations 
are fully developed and in operation in a number of American 
motor component manufacturing plants. Broadly, they fall 
into two main types. One, termed the skip-station system, 
is laid out in a closed loop from a common load-unload 
station, whereas the other, designated the in-line system, 
has the tanks arranged in a line terminating with the load- 
unload station and served by a parallel feeder line. 

A six-station, skip system is illustrated and a layout of a 
ten-station installation is shown in the diagram. As standard, 
all tanks carry the barrel-driving gear. The barrels are 
suspended from cantilevered beams, which are raised and 
lowered by either pneumatic or hydraulic pressure cylinders. 
Transfer and indexing gear is arranged in the top housing 
and a latching gear is provided at each indexing station, so 


Load-unload station on the 18-tank line. Barrels are discharged on 
to a Neoprene-lined vibrating screen through which the chips fall 


that a barrel can be held in the raised position and “skip” 
a tank not required in a particular process sequence. 

The ten-station installation was supplied to finish machined 
and centreless-ground steel pistons, plungers and valve 
spools for vehicle automatic transmission assemblies. Parts 
must be completely free of burrs, have a minimum edge 
radius of 0:0005in, and have a low micro-inch surface 
finish. The installation provides for the loading and the 
unloading of a barrel every 44 min. Actual processing time 
in each of nine tanks is 3 min, to which must be added 14 min 
for drainage and indexing, giving an overall cycle time of 
404 min. 

On completing the processing loop and returning to the 
load-unload station, parts and media are discharged from 
the barrel to a hopper and thence, at an adjusted rate, to a 
belt conveyor. This carries them beneath the drum of the 
magnetic separator, which picks off the parts and conveys 





This two-line plant with a total of 

eighteen tanks finishes one barrel of 

stamped clutch plates every 7-5 min. 

Production rate is 3,200 parts 
per hour 
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The chip-handling system can deal with 10,000 /b of media per hour. 
A bucket elevator feeds the chips to a rotating classifier screen which 
delivers to separate bins in the storage hopper 


them through a tunnel drier to the pick-off table. The 
abrasive medium is delivered by the conveyor to a container 
from which it is raised by a bucket elevator to a rotary 
classifying screen, mounted overhead. Here, the chips are 
sorted in passage over a screen of different mesh and chips 
still of acceptable size are dropped in a feed hopper for re-use. 
An air-operated, swivelling chute from this hopper is used 
for reloading the barre] with the correct quantity of sized 
chips, and when the parts have been added, the door is 
re-affixed and the barrel is ready to commence a new 


finishing cycle. 


Duplicated “in line” installation 

Clutch plates for an automatic transmission are deburred, 
edge-radiused, and surface-finished on the line type installa- 
tion shown in the layout diagram. The overall cycle time is 
2 hr 15 min—15 min in each of nine tanks—and by duplica- 
ting the tank lines, one barrel of finished parts is unloaded 
every 74min. Barrels are 22 in diameter x 28 in long and 


Barrels are loaded with screened chips to a specified quantity by means 
of an gir-controlled swivel chute from the overhead storage hopper 


each is loaded with 400 clutch plates, giving an output rate 
of 3,200 parts per hour. 

Unfinished parts are brought to the load-unload station 
on a shop conveyor, and the loaded barrels are carried to the 
remote ends of the tank lines by an intermittently operating, 
overhead conveyor. The barrels are switched alternatively 
to the two tank lines, along which they are progressed by 
walking beams, automatically indexing the barrels over the 
tanks every 15 min. Details of the cycle sequence are given 
on the layout diagram, and when this is concluded, the 
contents of the barrel are discharged on to a Neoprene-lined, 
vibrating screen, which drops the chips to a container and 
passes the parts to a conveyor immersed in a tank of rust- 
inhibiting solution. This conveyor raises the parts to the 
pick-off table, where operators load them into wire baskets, 
ready for assembly or for storage. The arrangements for the 
elevation, classification, and storage of media ready for 
reloading the barrels are identical with those described for 
the skip system layout. 
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Tubeless Tyre Machine 


An Automatic Inflation Device by Hymatic Engineering Co. Ltd. 


An interesting development by the Automation Division 
of The Hymatic Engineering Co. Ltd., Redditch, Worcester- 
shire, is an automatic tubeless tyre inflation machine, which 
is now used by several leading automobile manufacturers 
in this country. The machine has been devised to speed up 
what was hitherto a relatively lengthy operation. It enables 
an operator to inflate a tubeless tyre to within 1 1b/in? of the 
pressure recommended by the manufacturer in approximately 
six seconds. Through its use, wheels with inflated tyres can 
be supplied to the assembly line as quickly as they are 
required and with a great saving in man-hours. Unless a 
machine of this type is used, each wheel and tyre must 
be held by a tourniquet, or some other mechanical means 
of keeping the tyre on the rim, before air can be passed 
through the valve. 

Essentially, the Hymatic unit consists of a steel frame with 
upper and lower platens situated in the centre. The wheel 
and the tyre are inserted between the platens. A rubber 
sealing ring is embedded in the lower platen, while the 
upper one is hollow so that air can be passed through it 
into the tyre. A major problem was to design the machine 
in a manner that would make it suitable for inflating tyres 
of various sizes. Similar machines are used in the U.S.A., 
but in that country each manufacturer uses one wheel size 
only, and the design is comparatively simple. The wide 
rubber sealing ring on the lower platen of the Hymatic 
machine enables the unit to be used with a variety of sizes. 

Operation is extremely simple. With the tyre loose on the 
rim, the wheel is placed on the lower platen, so that the 
underside rim edge is sealed by the rubber ring. The 
operator then presses the start button; thereafter, the com- 
plete sequence is fully automatic. Air is admitted to an 
accumulator situated at the side. This causes oil on the 
other side of the accumulator piston to be displaced through 
a stop valve into the raising cylinder in the machine column 
beneath the lower platen, and the platen rises, thus sealing 
the upper tyre wall against the rounded edge of the top 
platen. At the top of the stroke a sequence valve operates 
a small ram to close the oil stop valve, and at the same time 
it opens the air admission valve to the top platen. 

Air flows through and fills the top platen and the tyre until 


a pre-set pressure, higher than the ultimate pressure for 
the tyre, is reached. At this point a second sequence valve 
closes the admission valve and opens the oil stop valve. 
Release of the oil column allows the lower platen to fall 
rapidly, producing an “explosion” of the tyre into the wheel, 
where it forms a perfectly tight seal against the rim. The air 
expansion in this explosion reduces the tyre pressure to the 
desired figure. The operator then removes the wheel and 
places a new wheel and cover on the lower platen. 

Feeding the machine is facilitated by its open design. 
Roller conveyors can be arranged to carry the uninflated 
tyre and its associated wheel to within a few inches of the 
platens, so that the operator merely pushes the wheel on to 
the machine ready for inflation and pushes it away to a 
conveyor on the other side after inflation. When required, 
the machine can be supplied with all the hydraulic and 
compressed air components duplicated. In the event of a 
failure, the operator merely switches over to the standby 
system while repairs are carried out. 

A further development of this machine has recently been 
put into operation at the Luton works of Vauxhall Motors 
Ltd. With this machine, which is shown in the accompanying 
illustrations, the inflation device forms part of a three-station 
circular transfer machine arranged to fit and inflate the tyres. 
The machine is some 15 ft in diameter, and the compressed 
air supply, which is needed in any case to inflate the tyres, is 
also used for the feed and transfer motions. 

At the first station a wheel and tyre are loaded manually, 
the tyre being partly placed over the wheel rim. Operation 
of a press button then starts the automatic cycle. The table 
indexes and the wheel and tyre are carried to the second 
station where a wheel roller pushes the tyre on to the wheel. 
At the third station the lower platen, and with it the wheel 
and tyre, is raised until the tyre makes contact with the 
upper platen in the inflation position. On the completion 
of inflation, the lower platen descends, the tyre explodes 
into the wheel and the correctly inflated tyre and wheel 
assembly is automatically discharged on to a conveyor for 
transfer to the assembly line. On this machine the air valves 
are controlled electrically by solenoids, and correct sequencing 
is effected by a series of limit switches. 


Automatic inflation machine at Vauxhall Motors. At the left, the operator is loading a wheel and tyre; the illustration at the right shows a tyre being 
rolled into the wheel at the second station and a tyre being inflated at the third station 
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EXHAUST BRAKE PERFORMANCE 


Results of Tests by the Road Research Laboratory on a Commercial Vehicle 
R. N. Kemp, A.F.Ae.S.* 


Tats article describes the results of tests made on the 
braking performance of a commercial vehicle fitted with an 
exhaust brake, so arranged as to operate before the normal 
wheel brakes. It was found that a saving of about 20 per cent 
in usage of the main wheel brakes could be expected in normal 
traffic; on gradients a saving of about 33 per cent might be 
obtained. Some notes on auxiliary brakes for commercial 
and public service vehicles are appended. 

Auxiliary brakes have been in use on heavy lorries, buses 
and coaches in the hilly and mountainous districts of Europe 
for many years to reduce the work required from the main 
wheel brakes during long descents, so reducing the possibilities 
of overheating and resultant brake fade. In Great Britain, 
with its comparatively few long steep gradients, it is only 
recently that the use of an auxiliary brake has been considered 
desirable. With the tendency towards increased gross 
vehicle weights and with the raising of the speed limit from 
20 m.p.h. to 30m.p.h. for heavy commercial vehicles, 
auxiliary brakes will probably become more common. The 
simplest form of auxiliary brake and one that can readily be 
fitted to many commercial and public service vehicles is the 
exhaust brake. This article describes some tests made with 
a particular commercial vehicle fitted with an exhaust brake 


Description of tests 

An ex-military four-wheeled tractor with a 7-7-litre 
compression-ignition engine, laden to a gross weight of 
10 tons 18 cwt, was fitted with an electrically-operated 
exhaust brake. The main brakes of this vehicle were of the 
compressed-air type and were in good condition. The 
exhaust brake was operated by a switch on the brake pedal, 
care being taken to ensure that there was sufficient difference 
in “feel” for the driver to be able to apply the exhaust brake 
without the main brake. A pressure gauge fitted to the 
exhaust manifold showed that the maximum pressure with 
the exhaust brake in use was 37 Ib/in? and all tests at 20 m.p.h. 
or more were made at this pressure. Below this speed in 
top gear the exhaust back pressure fell off. The main brakes 
were operated at a pressure of 90 Ib/in’. 

Measurement of braking performance. A fifth wheel ‘” 
was used to measure the minimum braking distance obtain- 
able using (a) the main wheel brakes, (b) the main wheel 
brakes and exhaust brake, (c) the exhaust brake and engine 
only and (d) the engine only. In (a) and (b) the vehicle was 
brought to a stop but in (c) and (d) the distance measured 
was from the point of application of the brakes to the point 
at which the engine running at “tick over” speed tended to 
propel the vehicle again (about 5 m.p.h.). The time and 
distance required to reduce speed from 30 to 20 m.p.h. and 
from 20 to 10 m.p.h. as in (c) and (d) were also measured, 
the speed and distance being measured by the fifth wheel 
and the time by stop watch. 

All the tests were made on an aerodrome runway or test 
track, the surfaces of both being reasonably level and in 
good condition. All tests were made in top gear with the 
same vehicle, driver and load. Six runs were made in each 
case. The results are given in Tables I and II. 

Effect of exhaust brake in descending hills. Three hills of 
different gradients, Fig. 1, were selected for these tests and 
six descents were made on each hill with and without the 
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exhaust brake, the degree of braking used being continuously 
recorded during each descent. All tests were made in top 
gear from an initial speed of about 20 m.p.h. and the speed 
of the vehicle was kept to between 20 and 25 m.p.h. speedo- 
meter reading during the whole descent. Runs in which 
baulking occurred due to other traffic were not included. 
The results are given in Table III. 

Method of comparing the work done by the wheel brakes. 
To assess the saving in wear of the main wheel brakes when 
descending hills, without making the large number of test 
runs necessary to produce measurable wear of the brake 
lining, it was assumed that for a given vehicle maintained at 
a steady speed the wear would be proportional to the 
magnitude and duration of the decelerations used in main- 
taining that speed. As the vehicle tested was fitted with a 
compressed-air braking system in which the distance the 
brake pedal was depressed was proportional to the force 
exerted on the brakes and, hence, provided the wheels did 
not lock, to the deceleration achieved, the pedal movement 
and duration of each stage of movement were recorded. This 
was done by arranging for the brake pedal to move over a 
series of seven contacts, each contact operating one pen 
of a continuous paper recorder. A further pen gave a time 
scale so that, from the record, the length of time the brake 
pedal had been depressed by the various steps of movement 
could be evaluated. Fig. 2 shows a specimen record. A 
separate calibration of pedal movement against Tapley meter 
readings, Fig. 3, gave the range of deceleration covered by 
each pen. The work done by the main wheel brakes under 
different conditions was evaluated by comparing the summa- 
tion, for each condition, of the individual steps in deceleration 
(represented by brake pedal movement) multiplied by the 
time for which each deceleration acted. At constant speed 
this is proportional to the work done in braking. A typical 
set of observations on one hill is shown in Fig. 4 and further 
results in Figs. 5 and 6. 


Discussion of results 

As shown in Table I and Fig. 5, the increase in the 
maximum braking performance of the test vehicle obtained 
by fitting an exhaust brake was slight, the minimum braking 
distance being reduced by 1 ft (2 per cent) at 20 m.p.h. and 
by 6 ft (6 per cent) at 30 m.p.h. However, it is clear from the 
results that there is a considerable saving in the work required 
from the main brakes, the actual amount depending on the 
gradient, ranging from 33 per cent for a hill of 1 in 10 to 
100 per cent for a slope of 1 in 22 (Table III and Fig. 6). 
A greater saving could have been obtained on the steeper 
gradients by using a lower gear but no measurements have 
been made. If the exhaust brake control is arranged so that 
it must be applied before the main wheel brakes are used, 
a further saving will be effected during brake applications in 
normal traffic conditions. No figures are available for the 
decelerations used by commercial vehicles in normal circum- 
stances but it is unlikely that they will be higher than 
those for cars, the mean of which has been found in previous 
work by the Laboratory to be about 0-15 g. If therefore the 
mean deceleration obtained with an exhaust brake is 0-03 g 
(from Table I, the lowest recorded during these tests), the 
exhaust brake, of course, being applied each time and for the 
same duration as the main brakes, the saving in effort required 
from the main wheel brakes would be 20 per cent. From the 
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mean decelerations achieved using the exhaust brake alone 
to slow the vehicle, as given in Table II, an even greater 
saving could be expected. The total reduction in the use 
of the main wheel brakes would, of course, depend on the 
proportion and severity of gradients on a particular route, 
though it is clear that considerable saving in brake usage 
would occur on all routes and that on the less hilly routes 
the greatest saving might be achieved, since the deceleration 
produced by the exhaust brake would constitute a bigger 
proportion of the decelerations employed on each occasion. 

It will be seen from Table II that the mean deceleration 
using both engine alone and engine with exhaust brake to 
reduce speed from 30 to 20 m.p.h. was higher than that for 
reducing speed from 20 to 10m.p.h. If, as shown by 
Johannis in laboratory tests‘), the efficiency of the exhaust 
brake was higher at greater engine speeds, it would be 
expected that the increase, due to a higher speed, would be 
more with the exhaust brake in operation. Table II shows, 
however, that for vehicle A the increase was the same as 
when using the engine alone and for vehicle C it was less. 
This indicates that for these vehicles any increase in per- 
formance of the exhaust brake due to greater engine speed is 
negligible within this speed range. As these tests were on 
different vehicles under different conditions, the variation 
of the results in Table II is not unexpected. 


Conclusions 

The main findings were as follows:— 

(1) There was only a small increase in the maximum 
braking performance of the vehicle when using the exhaust 
brake in addition to the normal wheel brakes for an emergency 
stop. 

(2) The mean overall deceleration of the vehicle when using 
the engine alone to retard it was 0-015 g; with the exhaust 
brake in operation, the mean overall deceleration increased 
to 0-031 g. 

(3) To maintain a steady speed of about 20 m.p.h. on a 
down gradient with the vehicle in top gear, it was not necessary 
to use the main brakes on slopes of 1 in 22 or less. On 
gradients of 1 in 10, a saving of about 33 per cent in usage 
of the main brake was obtained. 

(4) In normal traffic applications a saving of about 20 per 
cent in usage of the main wheel brakes would have been 
expected. 

The work described in this article was carried out as part 
of the programme of the Road Research Board of the 
Department of Scientific and Industrial Research. The 
article is published by permission of the Director of Road 
Research. 


TABLE I. BRAKING PERFORMANCE ON A LEVEL 
SURFACE OF A_ VEHICLE FITTED WITH AN 
EXHAUST BRAKE 





Corres- Standard 
ponding deviation 
mean of 
deceleration braking 
(per cent g) —" 
(ft) 


1-34 


Minimum 
braking 
distance 

(ft) 
(mean of 
6 stops) 


Method 
of Speed 
braking (m.p.h.) 





Main 51 26 
brakes 
30 3°16 





Main 
brakes 27 
plus 
exhaust 
brake 31 


Exhaust 20 3-0 
brake 
30 919 


only* 
20 924 
30 1712 


1-61 


1-34 





15-8 


3:2 19-1 





Engine 1-4 26°5 
only* 


1:7 19-2 











*Vehicle not brought to a stop but measurements made to point at which 
load on engine reversed, that 1s, about 5 m.p.h. 


Appendix 
SOME NOTES ON AUXILIARY BRAKES FOR 
COMMERCIAL AND PUBLIC SERVICE VEHICLES 


Types of auxiliary brake 

Auxiliary brakes may be divided into two classes, namely 
transmission brakes, which work on the vehicle drive on the 
output side of the gear box, and engine brakes. The basic 
differences between these two classes are that while the 
transmission brake, when applied, cannot be disconnected 
from the driven wheels it is possible for the engine brake 
to be disconnected by selecting neutral gear or disengaging 
the clutch. An advantage of the engine brake, however, 
is that the speed of the engine, and therefore the total horse- 
power dissipated by the brakes, can be increased (by changing 
to a low gear) without increasing the speed of the vehicle. 
In other types of auxiliary brake, the energy dissipation by 
the brake is directly proportional to the speed of the vehicle. 


Transmission brakes 

Transmission brakes of the drum or disc type are used in 
many Continental and American vehicles as parking brakes 
or to relieve the work of the main wheel brakes. These 


TABLE II. PERFORMANCE OF VEHICLE ENGINE IN REDUCING SPEED BY 10 m.p.h. WITH AND WITHOUT 
EXHAUST BRAKE IN OPERATION 





30 m.p.h.—20 m.p.h. 


20 m.p.h.—10 m.p.h. 
Increase in 
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vehicle 
weight and 
engine 
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Mean 
Method of 


braking (s) (per cent g) 


Per cent 
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Time deceleration deceleration |Time deceleration deceleration 

with exhaust | (s) 
brake 


deceleration 
in higher 
speed range 
(per cent g) ta exhaust (per cent g) 
ra 


Per cent 


Mean increase in 





A. 10-9 tons Exhaust brake 8-9 5:1 





7-7 litre | Engine only 12-9 3°5 


10°8 4:3 0-8 


59 





17°2 2-7 0:8 





ee Exhaust brake 7-0 6°55 


7-4 litre | 


tons 





Engine only 16-0 2-9 








C. 7:6 tons Exhaust brake 5-0 9-2 





4-73 litre | Engine only 8-5 5:4 





i 8-3 





70 
4:2 





| 11-0 





Vehicle A; Road Research Laboratory tests (mean of 6 tests). 
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Vehicles B and C; published data (see references 14, 15) 
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EXHAUST BRAKE PERFORMANCE 


Results of Tests by the Road Research Laboratory on a Commercial Vehicle 


R. N. Kemp, A.F.Ae.S.* 


‘Tene article describes the results of tests made on the 
braking performance of a commercial vehicle fitted with an 
exhaust brake, so arranged as to operate before the normal 
wheel brakes. It was found that a saving of about 20 per cent 
in usage of the main wheel brakes could be expected in normal 
traffic; on gradients a saving of about 33 per cent might be 
obtained. Some notes on auxiliary brakes for commercial 
and public service vehicles are appended. 

Auxiliary brakes have been in use on heavy lorries, buses 
and coaches in the hilly and mountainous districts of Europe 
for many years to reduce the work required from the main 
wheel brakes during long descents, so reducing the possibilities 
of overheating and resultant brake fade. In Great Britain, 
with its comparatively few long steep gradients, it is only 
recently that the use of an auxiliary brake has been considered 
desirable. With the tendency towards increased gross 
vehicle weights and with the raising of the speed limit from 
20 m.p.h. to 30m.p.h. for heavy commercial vehicles, 
auxiliary brakes will probably become more common. The 
simplest form of auxiliary brake and one that can readily be 
fitted to many commercial and public service vehicles is the 
exhaust brake. This article describes some tests made with 
a particular commercial vehicle fitted with an exhaust brake 


Description of tests 

An ex-military four-wheeled tractor with a 7-7-litre 
compression-ignition engine, laden to a gross weight of 
10 tons 18 cwt, was fitted with an electrically-operated 
exhaust brake. The main brakes of this vehicle were of the 
compressed-air type and were in good condition. The 
exhaust brake was operated by a switch on the brake pedal, 
care being taken to ensure that there was sufficient difference 
in “‘feel’’ for the driver to be able to apply the exhaust brake 
without the main brake. A pressure gauge fitted to the 
exhaust manifold showed that the maximum pressure with 
the exhaust brake in use was 37 Ib/in? and all tests at 20 m.p.h. 
or more were made at this pressure. Below this speed in 
top gear the exhaust back pressure fell off. ‘The main brakes 
were operated at a pressure of 90 Ib/in®. 

Measurement of braking performance. A fifth wheel ‘ 
was used to measure the minimum braking distance obtain- 
able using (a) the main wheel brakes, (b) the main wheel 
brakes and exhaust brake, (c) the exhaust brake and engine 
only and (d) the engine only. In (a) and (b) the vehicle was 
brought to a stop but in (c) and (d) the distance measured 
was from the point of application of the brakes to the point 
at which the engine running at “tick over” speed tended to 
propel the vehicle again (about 5 m.p.h.). The time and 
distance required to reduce speed from 30 to 20 m.p.h. and 
from 20 to 10 m.p.h. as in (c) and (d) were also measured, 
the speed and distance being measured by the fifth wheel 
and the time by stop watch. 

All the tests were made on an aerodrome runway or test 
track, the surfaces of both being reasonably level and in 
good condition. All tests were made in top gear with the 
same vehicle, driver and load. Six runs were made in each 
case. The results are given in Tables I and II. 

Effect of exhaust brake in descending hills. Three hills of 
different gradients, Fig. 1, were selected for these tests and 
six descents were made on each hill with and without the 
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exhaust brake, the degree of braking used being continuously 
recorded during each descent. All tests were made in top 
gear from an initial speed of about 20 m.p.h. and the speed 
of the vehicle was kept to between 20 and 25 m.p.h. speedo- 
meter reading during the whole descent. Runs in which 
baulking occurred due to other traffic were not included. 
The results are given in Table III. 

Method of comparing the work done by the wheel brakes. 
To assess the saving in wear of the main wheel brakes when 
descending hills, without making the large number of test 
runs necessary to produce measurable wear’ of the brake 
lining, it was assumed that for a given vehicle maintained at 
a steady speed the wear would be proportional to the 
magnitude and duration of the decelerations used in main- 
taining that speed. As the vehicle tested was fitted with a 
compressed-air braking system in which the distance the 
brake pedal was depressed was proportional to the force 
exerted on the brakes and, hence, provided the wheels did 
not lock, to the deceleration achieved, the pedal movement 
and duration of each stage of movement were recorded. This 
was done by arranging for the brake pedal to move over a 
series of seven contacts, each contact operating one pen 
of a continuous paper recorder. A further pen gave a time 
scale so that, from the record, the length of time the brake 
pedal had been depressed by the various steps of movement 
could be evaluated. Fig. 2 shows a specimen r-cord. A 
separate calibration of pedal movement against Tapley meter 
readings, Fig. 3, gave the range of deceleration covered by 
each pen. The work done by the main wheel brakes under 
different conditions was evaluated by comparing the summa- 
tion, for each condition, of the individual steps in deceleration 
(represented by brake pedal movement) multiplied by the 
time for which each deceleration acted. At constant speed 
this is proportional to the work done in braking. A typical 
set of observations on one hill is shown in Fig. 4 and further 
results in Figs. 5 and 6. 


Discussion of results 

As shown in Table I and Fig. 5, the increase in the 
maximum braking performance of the test vehicle obtained 
by fitting an exhaust brake was slight, the minimum braking 
distance being reduced by 1 ft (2 per cent) at 20 m.p.h. and 
by 6 ft (6 per cent) at 30 m.p.h. However, it is clear from the 
results that there is a considerable saving in the work required 
from the main brakes, the actual amount depending on the 
gradient, ranging from 33 per cent for a hill of 1 in 10 to 
100 per cent for a slope of 1 in 22 (Table III and Fig. 6). 
A greater saving could have been obtained on the steeper 
gradients by using a lower gear but no measurements have 
been made. If the exhaust brake control is arranged so that 
it must be applied before the main wheel brakes are used, 
a further saving will be effected during brake applications in 
normal traffic conditions. No figures are available for the 
decelerations used by commercial vehicles in normal circum- 
stances but it is unlikely that they will be higher than 
those for cars, the mean of which has been found in previous 
work by the Laboratory to be about 0-15 g. If therefore the 
mean deceleration obtained with an exhaust brake is 0-03 g 
(from Table I, the lowest recorded during these tests), the 
exhaust brake, of course, being applied each time and for the 
same duration as the main brakes, the saving in effort required 
from the main wheel brakes would be 20 per cent. From the 
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mean decelerations achieved using the exhaust brake alone 
to slow the vehicle, as given in Table II, an even greater 
saving could be expected. The total reduction in the use 
of the main wheel brakes would, of course, depend on the 
proportion and severity of gradients on a particular route, 
though it is clear that considerable saving in brake usage 
would occur on all routes and that on the less hilly routes 
the greatest saving might be achieved, since the deceleration 
produced by the exhaust brake would constitute a bigger 
proportion of the decelerations employed on each occasion. 

It will be seen from Table II that the mean deceleration 
using both engine alone and engine with exhaust brake to 
reduce speed from 30 to 20 m.p.h. was higher than that for 
reducing speed from 20 to 10m.p.h. If, as shown by 
Johannis in laboratory tests), the efficiency of the exhaust 
brake was higher at greater engine speeds, it would be 
expected that the increase, due to a higher speed, would be 
more with the exhaust brake in operation. Table II shows, 
however, that for vehicle A the increase was the same as 
when using the engine alone and for vehicle C it was less. 
This indicates that for these vehicles any increase in per- 
formance of the exhaust brake due to greater engine speed is 
negligible within this speed range. As these tests were on 
different vehicles under different conditions, the variation 
of the results in Table II is not unexpected. 


Conclusions 

The main findings were as follows:— 

(1) There was only a small increase in the maximum 
braking performance of the vehicle when using the exhaust 
brake in addition to the normal wheel brakes for an emergency 
stop. 

(2) The mean overall deceleration of the vehicle when using 
the engine alone to retard it was 0-015 g; with the exhaust 
brake in operation, the mean overall deceleration increased 
to 0-031 g. 

(3) To maintain a steady speed of about 20 m.p.h. on a 
down gradient with the vehicle in top gear, it was not necessary 
to use the main brakes on slopes of 1 in 22 or less. On 
gradients of 1 in 10, a saving of about 33 per cent in usage 
of the main brake was obtained. 

(4) In normal traffic applications a saving of about 20 per 
cent in usage of the main wheel brakes would have been 
expected. 

The work described in this article was carried out as part 
of the programme of the Road Research Board of the 
Department of Scientific and Industrial Research. The 
article is published by permission of the Director of Road 
Research. 


TABLE I. BRAKING PERFORMANCE ON A LEVEL 
SURFACE OF A_ VEHICLE FITTED WITH AN 
EXHAUST BRAKE 
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deviation 
of 


Corres- 
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braking 
distance 

(ft) deceleration braking 
(mean of (percentg) distance 
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1-34 
3°16 
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brakes 
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plus 
exhaust 
brake 95 


416 


1-61 
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15°8 





Exhaust 3-0 
brake 
only* 919 3-2 19-1] 





Engine 924 1-4 26°5 


only* 
19-2 


1712 1-7 











*Vehicle not brought to a stop but measurements made to point at which 
load on engine reversed, that 1s, about 5 m.p.h. 


Appendix 


SOME NOTES ON AUXILIARY BRAKES FOR 
COMMERCIAL AND PUBLIC SERVICE VEHICLES 
Types of auxiliary brake 

Auxiliary brakes may be divided into two classes, namely 
transmission brakes, which work on the vehicle drive on the 
output side of the gear box, and engine brakes. The basic 
differences between these two classes are that while the 
transmission brake, when applied, cannot be disconnected 
from the driven wheels it is possible for the engine brake 
to be disconnected by selecting neutral gear or disengaging 
the clutch. An advantage of the engine brake, however, 
is that the speed of the engine, and therefore the total horse- 
power dissipated by the brakes, can be increased (by changing 
to a low gear) without increasing the speed of the vehicle. 
In other types of auxiliary brake, the energy dissipation by 
the brake is directly proportional to the speed of the vehicle. 


Transmission brakes 

Transmission brakes of the drum or disc type are used in 
mzny Continental and American vehicles as parking brakes 
or to relieve the work of the main wheel brakes. These 


TABLE II. PERFORMANCE OF VEHICLE ENGINE IN REDUCING SPEED BY 10 m.p.h. WITH AND WITHOUT 
EXHAUST BRAKE IN OPERATION 





30 m.p.h.—20 m.p.h. 


20 m.p.h.—10 m.p.h. 
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A. 10-9 tons Exhaust brake 8-9 5:1 





7-7 litre | Engine only 12-9 3°5 
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Vehicle A; Road Research Laboratory tests (mean of 6 tests). 
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Vehicles B and C; published data (see references 14, 15) 
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brakes, being of the friction type, require periodic adjustment 
and replacement of the friction material. Two types of 
transmission brake specifically designed as auxiliary brakes 
are the Telma and Westral brakes. 

Telma brake. A disc attached to the propeller shaft of the 
vehicle revolves between two fixed plates. Electromagnets 
on these plates face the disc and on being supplied with 
current from the vehicle battery produce eddy currents so 
that the resulting magnetic forces cause a retarding or braking 
moment on the disc and therefore on the vehicle transmission 
and driven wheels. Tests made in Germany®) showed that 
a maximum deceleration of 1:5 metres per second (0°15 g) 
can be obtained and that this maximum is available at low 
speeds, a desirable feature in an auxiliary brake. Figure 7 
compares characteristic curves of braking torque against 
propeller shaft speed for a normal friction-type brake and 
for the Telma and Super Telma brakes. The latter works 
on the same principle as the Telma brake but has been 
developed for vehicles, such as buses and delivery vans, 
which do not attain high speeds but which stop frequently. 
The Telma type of brake is of course liable to failure through 
normal electrical faults. Cases have also been reported) 
of the disc becoming red hot and heating up the floor of 
the vehicle. 


Fig. 1. (left). Plan of the gradients used for the tests 


(a) Priest Hill A.328. Length 3,830 ft. Average gradient 1 in 18 
(b) Dashwood Hill A.40. Length 5,364 ft. Average gradient 1 in 22 
(c) Remenham Hill A.423. Length 3,487 ft. Average gradient 1 in 15 


Fig. 2. Aspecimen record showing maximum application of the footbrake 
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Westral brake. This is a friction brake of the disc type 
fitted to the propeller shaft; it is water-cooled by the engine 
cooling system. It is said to be efficient in operation but 
does require periodic adjustment. It is comparatively 
intricate and requires modification to the propeller shaft. 
Any failure in the cooling system might cause considerable 
overheating of the friction surfaces with possible loss of 
efficiency. 


Engine brakes 

The engine of a vehicle in motion will, if the throttle is 
closed, exert a retarding force on that vehicle, as part of its 
kinetic energy will have to overcome the frictional, pumping 
and other mechanical losses in the engine. This retarding 
force is, however, very limited and various methods have 
been devised for increasing the effectiveness of an engine as 
a brake. There are two main methods of achieving this in 
four-stroke engines. Both obtain their braking torque in 
the same way by causing the engine to work as a compressor, 
the resultant torque being transmitted through the gear box 
and transmission to the driven wheels as a retarding force. 
Some work has been done on fluid friction brakes and also 
on two-stroke diesel engines to improve their braking power, 
which is less than that of an unbraked four-stroke engine. 


TABLE Ill. SAVING IN BRAKING EFFORT WHEN USING EXHAUST BRAKE ON DIFFERENT GRADIENTS 


(Each figure is mean of 6 runs) 
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Fig. 3. Calibration curve of brake movement against deceleration 
(Tapley Meter) 


Some success appears to have been achieved with two-stroke 
engines on the Continent by fitting an exhaust valve to the 
cylinder head to replace the normal scavenging ports; with 
at least one type, further braking can be obtained by changing 
the camshaft timing so that the exhaust valve closes every 
time the piston moves upwards.) 

Hydraulic retarders. In this type of brake, tractive resist- 
ance is achieved by causing the vehicle to drive an impeller 
or rotor in a suitable fluid, work done by the impeller being 
converted into heat in the fluid and finally dissipated through 
a cooling system. An advantage of this type of retarder is 
that the retarding force is greater at the higher vehicle 
speeds. ) 


Double variable camshaft brake. In this type of brake, 
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mechanical alteration of the valve operating cams changes 
the valve cycle of the engine and causes it to work as a two- 
stroke compressor. It is not, however, readily adaptable to 
any vehicle and would normally need to be incorporated in 
the design of the engine. 

Exhaust brake or obturator. This is the type of auxiliary 
brake which is most extensively used on the Continent and 
is becoming increasingly popular in Great Britain. It causes 
the engine to work as a compressor on the exhaust as well as 
on the normal compression stroke, so increasing the retarding 
torque of the engine. Comparatively cheap and readily fitted 
to existing vehicles which have four-stroke engines, the 
exhaust brake consists of a throttle in the exhaust pipe of the 
engine which can be closed either by mechanical, electrical 
or pneumatic means or a combination of these means. 
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Fig. 5. Minimum braking distances on a level surface from various spzeds 


(A) Engine only (B) Exhaust brake only 
(C) Main brakes (D) Main and exhaust brakes 


Fig. 4. (left). Diagram showing the degree and duration of use of main 
brakes on a 1 in 22 gradient in six descents with and without the use of 
an exhaust brake 
(a) Usage of main brakes with exhaust brake in operation 

(b) Usage of main brakes without exhaust brake 


Fig. 6. Percentage reduction in work done by the main brakes through 
the use of an exhaust brake on different gradients 
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Fig. 7. Characteristic braking moment curves for normal friction type, 
Telma and Super Telma transmission brakes 
(After Endres. Reproduced by permission of V.D.1.-Verlog (3) G.m.b.H.) 


Ashanco, Saurer and Oetiker are examples of the exhaust 
brake; the sliding valve of the last mentioned is most suitable 
for petrol engines, as it has been found that, with heavily 
leaded fuels, lead deposited on the edges of the butterfly 
valves of other types soon prevented them from closing 
correctly. ‘®) 

It is necessary when using an engine brake to ensure that 
the fuel supply to the cylinders is cut off completely or at 
least sufficiently to ensure that the normal firing stroke does 
not occur. At the same time free induction of air must be 
permitted if maximum efficiency is to be obtained. Webb 
and Lavender) have shown in laboratory tests that the 
tractive resistance of an engine with open induction and an 
exhaust brake can be over 80 per cent of the tractive power 


Fig. 8. Diagram of a 4-stroke engine cycle with exhaust brake in 

operation (a) and the equivalent pressure/volume diagram (b). The 

cycle is: inlet 1, compression 2, expansion 3, compression against 
exhaust brake 4, and pressure equalization 5 

(After Meyer. Reproduced by permission of the Society of Automotive Engineers (12).) 
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but that with the induction closed the tractive resistance is 
little better than that of the engine alone. Cutting off the 
fuel supply means that if the engine is disconnected from 
the driven wheels, as is necessary when changing gear, it is 
likely that the engine will stall and re-engagement of the 
drive may not be possible on a down gradient. Endres‘) 
considers that this makes it necessary to fit an interlocking 
device to ensure that the exhaust brake is released before 
gear changing, while Swiss operators who use engine brakes 
extensively instruct drivers when changing down on a 
descent to apply the handbrake sufficiently to take over from 
the engine brake, which is then released while the gear change 
is being made. 

Fig. 8 shows the engine cycle and theoretical pressure/ 
volume diagram for an engine fitted with an exhaust brake. 
It will be seen that during the valve overlap period when 
both inlet and exhaust valves are partly open, pressure 
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Fig. 9. Cylinder wall and brake shoe temperatures during descent, 


with and without an exhaust brake, of an air-cooled 4-stroke diesel 
(after Johannis) 

A—Cylinder wall temperature during descent with exhaust brake 

B—Brake shoe temperature during descent without exhaust brake 

C—Cylinder wall temperature during descent without exhaust brake 

D—Brake shoe temperature during descent with exhaust brake 


(Reproduced from ‘‘Automobiltechnische Zeitschrift,’’ by permission of Franckh'sche 
Verlagshandlung (2).) 


equalization will occur by blow-back through the valves. 
This will also happen should the pressure in the exhaust 
pipe, which is common to all cylinders of the engine, exceed 
the exhaust valve spring pressure on any cylinder during its 
inlet stroke. The exhaust valve spring pressure is therefore 
in practice the limiting factor in the performance of the 
exhaust brake“), although at least one device to overcome this 
limitation has been developed). Owing to the blow-back, 
the design of the air intake cleaner should be considered 
when fitting an exhaust brake. Those of the oil-bath type 
are liable to spray oil over the engine. 

The maximum deceleration achieved when using an 
exhaust brake without assistance from the main brakes is 
comparatively low, being about 0-05¢ to 0:09g between 
30 and 20m.p.h. (see Table II). However, considerable 
savings in brake lining wear, varying from 25 per cent to 
50 per cent, have been reported )(®) and overheating of the 
normal brake shoes on long descents has been prevented, 
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see Fig. 9. The actual saving in the use and, therefore, wear 
of the wheel brakes will depend not only on the deceleration 
and degree and proportion of gradients on the operating 
route, but also on the type of auxiliary brake control used. 
This can be a separate hand or foot control, operation of 
which is at the discretion of the driver, or it can be automatic. 
In the latter case, the exhaust brake is put into operation by 
a switch that “‘makes”’ either when the driver removes his 
foot from the accelerator pedal or when he begins to depress 
the brake pedal, that is, before braking action is obtained 
with the main brakes. To obtain the maximum advantage 
from the auxiliary brake it is obvious that one of the automatic 
methods should be used. It has been found” that where 
application is at the discretion of the driver it tends to be 
ignored. 

Johannis®) has shown in tests with an air-cooled diesel 
engine that not only does an exhaust brake relieve the wheel 
brakes but it assists in maintaining the optimum, and, 
therefore, most economical engine temperature by preventing 
overcooling during long descents, see Fig. 9. This will be a 
greater advantage with an air-cooled than with a water- 
cooled engine, which does not cool down as quickly. He has 
also shown, Fig. 10, that the braking torque of an exhaust 
brake increases with engine speed, a further advantage over 
the friction brake. 

It has been suggested )(!2) that the back pressure on the 
pistons during braking helps to prevent oil being drawn up 
past the piston rings and therefore wasted. Other advantages 
attributed to the exhaust brake are, a saving in fuel consump- 
tion, a reduction in driver fatigue and a possible saving in 
engine wear“) due mainly to the fact that it permits a higher 
gear to be used for descents"). 


Advantages and limitations 


Apart from the main advantages of reducing the work 
required from the main brakes on long descents, so leaving 
the main brakes in a good condition to meet emergencies, 
it is generally recognized that there is an economic gain since 
the life of the main brake friction linings is lengthened and 
they will require less frequent adjustment, It is 
emphasized, however, that auxiliary brakes are not sub- 
stitutes for wheel brakes. Working as they do on the driven 
wheels only, which in the majority of cases are the rear wheels, 
it is necessary to limit the amount of braking applied to 
prevent locking of the wheels in any circumstances, otherwise 
loss of vehicle control is very likely to occur), The degree 
of braking which can safely be applied without doing this 


Equivalent deceleration for varicus down gradients 
Reproduced by permission of V.D.I.-Verlag, G.m.b.H.(3).) 


Fig. 11. 
(After Endres. 
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Fig. 10. Increase in braking torque of air-cooled 4-stroke diesel engine, 
with and without exhaust brake, and at various engine speeds (after 
Johannis) 

A—Engine torque at full load 
B—Braking torque with exhaust brake 
C—Braking torque without exhaust brake 


(Reproduced from ‘‘Automobiltechnische Zeitschrift,"’ by permission of Franckh'sche 
Verlagshandlung(2).) 


will depend on the type of vehicle, its weight and weight 
distribution, the condition and type of road surface, and its 
gradient. Endres‘) has deduced -that, assuming a frictional 
coefficient of 0-2 between road and tyre, the limiting gradient 
for certain vehicles of the following types would be: for buses 
(single deck) 1 in 7 slope, for two- or three-axled vehicles 
(without trailer) 1 in 14 slope, and for an unladen lorry with 
a laden trailer (the worst combination when braking occurs 
only on the rear wheels of the prime mover) 1 in 25 slope. 
It should be remembered when considering the braking of 
vehicles descending slopes that the deceleration, compared 
with that obtained on a level surface, will decrease as the 
gradient increases. Fig. 11 shows a typical theoretical curve of 
the reduction in deceleration with increase in gradient); this, 
however, is based only on the extra gravitational effect on the 
vehicle and does not take into account any load transfer from 
rear to front which could cause an even greater reduction. 
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ENGINE BALANCE 


Calculation of the Dimensions and the Moment of Inertia of the Balance Weights of 


a Single-Cylinder Reciprocating Unit 


K. WEIss 


(cise areons to determine the dimensions and the 
moment of inertia of the balance weights necessary on a crank 
mechanism are, of course, based on details of the weights of 
the reciprocating and rotating masses. In single-cylinder 
engines, it is common practice to balance from 0°5 to 0-6 of 
the reciprocating and the full amount of the rotating masses. 
This, of course, is done by employing two balance weights, 
attached one to each crank. 

W. H. Schneider, in an article entitled “Balancing of 
Reciprocating Masses,”’ published in the July 1953 issue of 
Australasian Engineer, recommends that, to avoid over- 
balance, the value of the component balancing the recipro- 
cating masses be found from the formula: 

oe (0-5 +0-36A) (1) 
In this formula, W,,,. is the total weight of all the reciprocating 
masses, including the appropriate fraction of that of the 
connecting rod, and A is the ratio of the crank radius to the 
connecting rod length. 

For two balance weights, the following equation can, 
therefore, be used: 

[W,..(0-5+-0-36A)+ W,,.Jr=2Wpyx (2) 
Where W,,, is the total weight of the rotating masses, which 
comprises that of the crank pin, the unbalanced parts of the 
crank webs and the appropriate fraction of the connecting 
rod, W py is the weight of one balance weight only, r is the 
crank radius and x is the distance between the centre of 
gravity of the balance weight and the axis of the crankshaft. 

The centroid of a balance weight of simple form can be 
found by calculation, but for complicated forms, an experi- 
mental method is often used. Formulae have been derived 
by the author, which enable the rapid calculation of the 
necessary overall dimensions and the moment of inertia of 
a balance weight, the shape of which is represented by a 
portion of a sector of a circle with its centre point on the axis 
of the crankshaft, Fig. 1. 


Calculation of the centre of gravity of a balance weight of 
uniform thickness and of the shape shown in Fig. 2. 

Before finding the centre of gravity of the balance weight, 
the position of the centroid of the sector representing it must 
be calculated. If A, is the area of the triangle and A, the 
area of the complete sector, then (A,—A,) is the area of 
the balance weight. The difference of the moments of those 
areas, about point 0, when divided by the area of the 
balance weight, will give the distance of the centroid from 
point 0. Now, the equation for the moment is: 

X,4,—x,A,=x(A,—A,;) (3) 
where x, x, and x, are the distances of the centroids of the 
three areas from point 0. 

But: 


h (4) 





420 











= 38-197 rp —— (5) 
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Therefore: 
x ; ro" sina —= h® tana 
ro*a _pe 
573 h? tana (8) 


In the above equations, A is the distance between the axis 
of the crankshaft and the lower face of the crank web. 


Calculation of the outer radius of the balance weight 
For any given crank mechanism, the value of the left-hand 
side of equation (2) is a constant, which can be called C. 
Therefore: 
C=2Wpyx (2a) 
But Wpy=(Az,—A))tp, where t is the uniform thickness, 
in inches, of each balance weight and p the density of the 
balance weight material, in lb/in*. Thus, equation (2a) can 
be written: 








: ro* sina —$ h® tana 
C=2(A,—A);)t 
( 2 ) p (A,—A)) 
or 
cc 4 3 os. 3 
3 (ro* sina —h® tana) 
Therefore: 
3 
ug 1 ae 1 , 
o= V (ZE+8 tana =) in (9) 


Calculation of the moment of inertia of the balance weight, in 

Fig. 2, about an axis perpendicular to the plane through point 0 
The polar moment of inertia required is the difference of 

the moments of inertia of the sector of the circle and the 

triangle, both about the axis through 0. 

(a) Moment of inertia of the sector of the circle, Fig. 3: 
dI,.,.=dAr? 


= 2p r°dr 
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Therefore: 


To 2a 
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Is | a3" 
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2a fo" 

573 4 
(b) Moment of inertia of the triangular area, Fig. 4: 
The polar moment of inertia of the triangular area about the 
axis through 0 is the sum of the moments of inertia about 
two perpendicular axes intersecting at the point 0. 
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Fig.2 


Therefore, the polar moment of inertia of the balance 
weight area is: 
tan*a 


Inn 37-322 3 
and the moment of inertia of the balance weight, assuming 
that it is of uniform thickness and density, is: 


a 79° on tan*a\ |tp ‘ a 
Iw [ets tana(1 3 ) > ar arere (13) 


where g = 386 in/sec?. 
If a is taken as 60 deg, and the balance weights are of cast 
iron, equations (9) and (13) become: 
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Nas Fig.5 


Calculation of the outer radius of a balance weight of non- 
uniform thickness, Fig. 5. 

For design purposes, it is sometimes inconvenient for the 
balance weight to be of uniform thickness. In this case, the 
method already described can still be used as follows, to 
calculate the outer radius and the moment of inertia of the 
weight. Each balance weight can be assumed to consist 
of two parts, one as shown in Fig. 2 and the second a ring 
sector. Equation (2a) may therefore be written as: 

C=2( Way x+ Way’ x’) 
but W py’ = Az t’p 


(14) 


et ko 8 WN is 
573 (ro? —r,*) ft’ (15) 
Therefore: 
: sina (ro? —r;,*) 
SF Aeon (16) 
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t he 
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+e’ r,3 (17) 
In equation (17), t’ is the thickness, r; the inner radius and 
x’ the distance of the centroid of the ring sector from the axis 
of the crankshaft. Values of t’ and r; can be chosen to satisfy 
the design requirements of the crank mechanism. 
Calculation of the moment of inertia of the balance weight of a 
shape as shown in Fig. 4. 

The total moment of inertia of each balance weight about 
an axis through point 0 is the sum of the moments of inertia 


of the two parts. 
son) a 
= ea 


a r>* pe £ 
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lb-in-sec? (18) 


a 4+! 
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If a=60 deg, p=0-28 lb/in® and g=386 in/sec*, equation 
(17) can be rewritten: 


3 





(17a) 


and 











Ipy= rae 14 045 ro‘ (t+-t’) —3-464 h*t—1-045 r,4 r| 


(18a) 


Ye = 
lb-in-sec? 


Example 
In a single-cylinder, four-stroke, high-speed diesel engine 
of 4 in bore and 5} in stroke, the weights are as follows: 


Alloy piston assembly, including gudgeon pin 4 lb 
Forged connecting rod, with a centre-to-centre 

length of 11-8 in 6:6 lb 
Crank pin plus unbalanced parts of the crank 

webs 9-6 lb 


If it is assumed that one-third of the connecting rod 
reciprocates with the piston and the rest rotates with rain 
crank pin, then from equation (2): 

2-625 


[ 6-6(0-5+-0-36 26”) +14] 2:625=2W yx 
C=46-80 in-Ib : 


For a cast iron balance weight, from equation (9a), 
where a=:60 deg, t=1-25 in and h=2 in: 


ro —A/ 3-09 46:80, 9. 





1-25 
= ¥/132 
=5-lin 
From equation (13a), the moment of inertia is: 
1-25 
Igw>= [0-524 * 673 — 1-732 . 16] 1.378 

1-25 

a | 352 —27 s| 1378 


0-294 lb-in-sec®. 
Assuming the balance weight to be similar in shape to that 
of Fig. 5, where t’=4in and r;=4 in, rp can be found by 
using equation (17a): 


ro A/ che (3-09 x 468+ 2% 1:25 x 84564) 


=/1125 
= 4-83 in 
and, from ~~ e (18a): 





Ipw= =e [1- 045 x 542 x 1-750 —3-464 x 16 x 1-25 
—1-045 x 256 x 5 
F756 xsi [ 990 — 79-28 ~134] 
= (0-282 lb-in-sec?. 
Conclusion 


A solution for the outer radius of the balance weight can 
be readily obtained by application, to the formulae, of the 
crankshaft dimensions and the masses to be balanced. The 
thickness of the balance weight is usually equal to or slightly 
smaller than that of the crank web. If, for design 
purposes, the outer radius is predetermined, equations (9) 
or (17) can be used to calculate the thickness of the balance 
weights. Then, the moment of inertia can be found from 
equations (13) or (18). The method described has the 
advantage that, in the final calculation, the finding of the 
centroid can be by-passed and this greatly reduces the time 
required to make the calculations. 





Position Identification for Data Control 


N view of the increasing interest in data control systems 
for machine tool operation in this country, in the United 
States of America and in Germany, we wish to draw attention 
to a series of articles on American developments appearing 
in our associated journal, Aircraft Production, beginning 
with the October issue. The first article, on which these 
notes are based, deals with position identification. In any 
data control system for the operation of machine tools, the 
position identifying device is of fundamental importance, 
since it provides the feedback information specifying the 
displacement of the individual slides from a datum position. 
Precision in machining depends, initially, on the magnitude 
of the smallest movement that can be controlled with repeat- 
able accuracy; hence, the importance of the position identify- 
ing device. 

Owing to the character of the data handling equipment, 
it is desirable that the feedback information should be of 
electrical nature, or at least be suitable for easy conversion 
into electrical form. Because of this, most systems use either 
entirely electrical devices or combined photo-electric units. 

The position identifying unit may be suitable for monitoring 
the displacement of a machine slide at one pre-established 
setting, or it may be designed to provide continuous informa- 
tion of the displacement of the slide. In the latter case, it 
is suitable for continuously controlled contour machining 
operations. If a position identifying device can provide 
signals suitable for use with a system of continuous control, 
then, provided the degree of dimensional resolution is of 
the correct order, it can also be used as the feedback unit in 
a co-ordinate setting system. The converse is not always 
necessarily true. Hitherto, the discriminatory power of 
position identification feedback units has been higher in those 
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developed for co-ordinate setting systems than in those for 
continuously controlled contour machining. The most 
frequent use of data controlled setting systems is in applica- 
tions to jig boring machines on which very close limits must 
be maintained. More recently, continuous control systems 
have been designed for installation on standard milling 
machines for use on work with much wider permissible 
tolerances than can be allowed in jig boring. 

The first article in the Aircraft Production series describes 
in detail an American position identifying device, the 
Farrand Inductosyn, which has a high power of resolution 
and can be used as the information feedback unit in either 
form of data control system. 

The equipment that must be used in these systems will 
be unfamiliar to both production and maintenance staffs in 
machine shops. Because of this, these very detailed and 
authoritative articles, which result from an American tour 
undertaken specially for the purpose, will be of great interest 
and use to engineers who will eventually have to deal with 
data control systems. 





Special Issues 


Four consecutive issues of The Autocar—those for Septem- 
ber 27th, October 4, 11th (Show Guide) and 18th (Show 
Report) will contain descriptions, drawings and photographs 
of many new cars. They will be of very great interest to all 
motorists. All new models will be discussed in detail and, 
as far as possible, road tested by The Autocar’s team of 
experts. The issue of the 27th September will also include 
a report by the Sports Editor on the Tour de France. 
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Welding Nuts 


Automatic Feeding Equipment for Better and Faster Production 


Ix the conventional set-up for attaching welding nuts to 
steel panels, the operator has to carry out three functions: 
first, he must manipulate the sheet steel panel into the 
resistance welding machine and locate it in relation to the 
eiectrodes; second, he must pick up a nut and place it 
accurately on the panel under the electrode, while supporting 
and balancing the panel; third, he must operate the welding 
machine after withdrawing his hand from the welding nut 
and while retaining control of the panel. To achieve a more 
efficient operating cycle and to improve safety in the produc- 
tion of motor car body panels, Briggs Motor Bodies Ltd. 
commissioned Rhoden Partners Ltd., Design and Development 
Engineers, 51 North Row, London W.1, to develop automatic 
feeding equipment. The resulting equipment, mounted on 
a standard 50 kVA “British Federal’’ air-operated resistance 
welding machine, is shown in Fig. 1. 

The equipment includes a standard “Syntron” bowl 
feeder that orientates the nuts in the correct welding position 
and delivers them in a row to an attachment in the form of a 
breech block. When the top electrode reaches its upper 
position in the operation sequence, an air-cylinder in the 
breech block transfers one nut to the entrance of the feed 
tube, whence compressed air delivers the single nut through 
the tube into the jaws of the electrode assembly. After the 
operator has placed the panel in position on a locating pin 


Fig. 1. Resistance welding machine with automatic feeding equipment 


for nuts 
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in the bottom electrode, he depresses a pedal to initiate the 
welding cycle. The top electrode then descends and carries 
the nut in the jaws down until it registers on the locating 
pin and contacts the panel. The jaws, shown in Fig. 2, 
then open automatically, well clear of the welding area, 
while the nut is clamped to the panel by the electrode. 
Forging pressure and welding current are then applied for 
a pre-set time. At the end of the welding period, the top 
electrode is retracted and the jaws close automatically ready 
to receive the next nut when the electrode reaches its upper 
position. 

The mechanisms for transporting a single nut and for 
opening and closing the jaws are timed off the basic welding 
cycle. They derive their motions from the original mechani- 
cal and pneumatic operations, so that no additional controlling 
or working movements have to be carried out by the 
operator. This new feeding equipment in no way reduces 
the capacity of the machine, nor does it obstruct the operator’s 
view. Since the operator has both hands free to control the 
panel, he can do so more quickly and more reliably. Further- 
more, both hands are kept away from the electrodes at all 
times. In this way, the cycle time is reduced, especially 
since the time required for the return stroke of the top 
electrode, hitherto a purely idle movement, is now utilized 
for receiving a nut in the jaws of the nut holder. 


Fig. 2. Close-up showing the delivery end of the pneumatic system and 
the nut-retaining jaws 
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CURRENT PATENTS 


A REVIEW OF RECENT AUTOMOBILE SPECIFICATIONS 


Seating arrangement 


This invention aims at the formulation 
of a specific location for the seats in a motor 
vehicle, to secure maximum comfort at the 
minimum structural expenditure, on the 
essential basis of the dynamics of the 
vehicle. 

In the diagram, A indicates a transverse 
medial plane, inclined at 15 deg to the 
vertical and intersecting at B a horizontal 
plane containing the front and rear axles. 
The angle of 15 deg represents a mean 
value of the directions of the resultants 
of shocks experienced by the vehicle when 
passing over road irregularities. Planes C 
and D, passing through the wheel centres, 
are parallel to plane A and the distance 
between them constitutes the basis X for 
the seat arrangement. A typical mean 
value for this basis is 2-55 metres. 

The centre of mass E of the loaded 
front seat and the centre of mass F of the 
loaded rear seat are equally spaced from 
plane A and the distance between them is 
equal to the distances from adjacent 
planes C and D. Considerations of the 
shape of the seats and the required road 








No. 763772 


clearance will determine the height G of 
the horizontal plane containing the centres 
E and F. Patent No. 763772. Daimler- 
Benz A.G. (Germany). 


Composite piston rings 

Claimed to be an improvement on either 
the solid cast iron ring or the steel laminate 
ring, this ring comprises at least two cast 
iron or steel laminations spaced by one or 
more inserts of a synthetic resin. These 
inserts, which have no sealing function, 
may be non-elastic or slightly elastic and 
may be separate from the laminations or 
securely bonded to them. A synthetic 
resin capable of withstanding the tempera- 
tures experienced in internal combustion 
engine cylinders is polytetrafluoroethylene, a 
i ilable version of which is 
In order to increase the rate of 
heat conduction, the p.t.f.e. may be com- 

pounded with a metal powder. . . 
Constructional examples show at A a 
ring consisting of two steel laminations 
spaced by an insert of synthetic resin. The 
steel laminations are constrained to the 
cylinder wall by a wave-shaped expander 
ring. At B is a ring having three steel 
laminations. The low specific weight of 
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No. 761720 


the synthetic resin makes it possible to 
produce a ring outside the pulsation range. 
Oil scraper rings may have an a 
p.t.f.e. insert, as at C, and be expanded by 
a perforated spring. Alternatively, the 
insert may have a wave-like form, as at D. 
This shaping has the property of resilience 
in the axial direction and consequently 
discrepancies in ring groove width are 
automatically compensated. Patent No. 
761720. H. Teves and E. A. Teves 
(Germany). 


Independent rear suspension 


Ina rear suspension embodying swinging 
half-axles guided by longitudinally dis- 
posed swinging strut members, horizontal 
shocks are liable to be transmitted to the 
vehicle chassis at the strut pivots. Rubber 
bushings at these points are not, it is 
suggested, completely effective in elimina- 
ting shock transmission as they must be 
heavily pre-tensioned. It is arranged, 
therefore, for the strut member to be 
permitted a limited horizontal movement 
against the constraint of restraining 
springs. 

For a construction in which the main 
suspension spring is a transversely arranged 
torsion bar A, the free end of the bar 
carries a lever arm B pivotally linked to the 
strut C secured to the swinging half-axle 
which is ball-jointed to the transmission 
casing. ‘The wheel is guided by three 





No. 761865 


members D, connected to both the casing 
and the strut C by ball and socket joints. 
At its end remote from the axle, the strut C 
is connected to a double-armed lever E 
by a ball joint. Lever E is pivotally 
mounted concentric with the torsion bar 
and is biased to a central, vertical position 
by helical springs F bearing against 
abutment lugs on the transverse member G 
enclosing the torsion bar. 

A second example shows a similarly 
mounted half-axle with a helical main 
suspension spring H and a double-armed 
lever pivoted on a frame bracket. Move- 
ment of the wheel and the lever under 
horizontal shock load is indicated in 
broken outline. Patent No. 761865. 
F. Porsche (Germany). 


Control system for automatic 
transmission 


In vehicles equipped with an automatic 
transmission, control is normally by means 
of an accelerator pedal and a brake pedal. 











No. 762370 


It is usually arranged that when particu- 
larly good acceleration is required a change 
down to a lower gear is effected by de- 
pressing the accelerator pedal beyond the 
normal fully opened position. With this 
so-called “‘kick-down’’ method of control 
such a change can be made only at full 
throttle. As an improvement on this 
method the invention provides an addi- 
tional control pedal which independently 
operates a valve mechanism that modifies 
the change-controlling fluid pressure to 
effect engagement of the next lower gear. 

The control illustrated is suitable for 
the transmission described in Patent No. 
522881. This includes a fluid-pressure 
operated control incorporating a piston 
valve A which is spring-loaded in con- 
junction with a second piston valve B 
which is movable in accordance with the 
position of the accelerator pedal C. Piston 
valve B controls the supply of pressure 
fluid from duct D to duct E leading to a 
mechanism effecting a change to a lower 
gear on the “kick-down”’ of pedal C. 

The additional change-down pedal F 
actuates a third piston valve G controlling 
a by-pass duct interconnecting ducts D 
and E, irrespective of the position of the 
accelerator pedal C. Patent No. 762370. 
Rolls-Royce Ltd. 
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Wellworthy ALE[SFIN armoured ring groove pistons 


...more than pay for themselves in the first year! 


The top ring groove of the Al-Fin Piston has an austenitic cast iron 
insert bonded to the alloy giving strength where it is most required, 
increasing piston life by at least 100°. This double mileage saves 
you the cost of one overhaul and the cost of another set of pistons ! 


Write for leaflet A20/10. 





Isothermal Piston Design... 

Wellworthy use Isothermal Survey in diesel 

engine piston design to ensure : 
@ Correct selection of materials. 
@ Determination of correct running clearances. 
@ Avoidance of localised hot areas. : HB 275 —300°C 
@ Correct gudgeon pin alignment. 250—275°C 
@ That head thickness, coupled with correct 225 — 250°C 

blending into piston wall, overcomes distor- ™ 

tion of ring grooves. This has considerable EB 200 — 225°C 


bearing on blow-by and efficient oil control 
Below 200°C 


WELLWORTHY LIMITED LYMINGTON 








Tilghman’s -(Osmsucus 
WHEELABRATOR TUMBLAST PLANT 


The plant illustrated is installed at the Ford Motor Co., Ltd., Dagenham, and is 
engaged in cleaning castings for timing gears, spacers, manifolds, pump bodies, selector 
housings, etc. On this assortment of components the plant is successfully maintaining 
an output exceeding 8 tons per hour. 

For full details of this and other machines in the range send for Leaflet T.32. 


The illustrations :— 
Top left : Loading conveyor. 


Centre : General view, front of plant. 


Lower right : Discharge drum and 
conveyor. 


The Ford Zodiac saloon. 


TILGHMAN’S LIMITED 
BROADHEATH ALTRINCHAM CHESHIRE 
A member of the Staveley Coal & Iron Co. Ltd. Group. 
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“DIXOL 


CUTTING OILS 
- specified by LEYLAND MOTORS LTD. 


With “Dixol” you get much more 
than a first-rate range of soluble oils. 
For with “Dixol” you get our specialised 


> 


production oils “know-how” and service 
that started as long ago as 1853. The 
reasons why, today, Leyland, in company 
with a great number of leading engineering 
companies, continue to specify “ Dixol”— 
and many other Wakefield-Dick production 
oils. 

Full facts and figures on these oils appear 
in our four production engineering pub- 
lications — may we send your company 


complimentary copies ? 
A worm grinding operation with ‘‘Dixol.”’ 


The Guiding Light in Lubrication 


WAKEFIELD-DICK INDUSTRIAL OILS LTD., 67, GROSVENOR STREET, LONDON, W.1. 
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—t hoirsbreadth 


Today, most progressive engineers think of Coopers Felt as 
an engineering material, yet many do not know that it can 
be machined to close limits. With the harder felts we can 
work to within a hairsbreadth of your specification. Yes, we 
mean that literally—to the breadth of a human hair. One 
of Cooper’s technical advisers will be happy to tell you more 
about this versatile material. 


COOPERS 


COOPER & CO. (B’HAM) LTD. 
BRYNMAWR - BRECONSHIRE 


Telephone: Brynmawr 312 








The three ways to get the most 
out of the Motor Show 


Cars in their glittering hundreds . . . accessories in thousands. 
Will you know about—and remember—everything at the Motor 
Show? Whether or not you can attend, the answer’s YES—if 
you read The Autocar’s brilliant Show Numbers! First a 
stand-by-stand guide to the whole Show. Then the great Show 
Report, packed with vivid articles, photographs and drawings. 
Finally, The AUTOCAR’s expert assessment, a full analysis of 
design trends in the Review number. 

You'll get the most from the Motor Show with The AUTOCAR 
—three times over! 


SHOW GUIDE Il Oct Is. 
SHOW REPORT 18 Oct 2s. 
SHOW REVIEW - 25 Oct Is. 


Show Numbers 


Order from your newsagent NOW—and be sure 
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Escape route for Heat 
This photographic diagram 
Shows clearly the granular 
structure of SINTERLINKE, 
the scientific answer to 
today’s clutch and brake 


problems. 


SINTERLINK ...the final factor in Power Transmission 


Clutch plates on cars, tractors, winches, cranes, machine tools and so forth take an awful beating. They probably 
cause more idle time for maintenance than any other component. But SINTERLINK, the sintered metal facing for 


clutches, changes the situation dramatically. It has a phenomenally long life. And this is not all. SINTERLINK is a 


true friend to the designer since it permits the use of a smaller and lighter clutch for a given task. 


Full literature will be sent or our technical representative 
will call on request. 


MAXIMUM MARKS TO 
SINTERLINK FOR 
Low Rate of Wear— Smooth operation 
Stability — Absence of Fade 
High Thermal Conductivity. 


THE MORGAN CRUCIBLE CO. LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.I!1. BAT. 8822 


SM 128/A 
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WITH PRECISION MADE HAND TOOLS 


6 Equip with KING DICK, the hand tools 
with the tradition of constant quality, 
superb design and excellent finish 


From the largest Constructional Engin- 
eering Tools to the smallest B.A. Socket Set, 
KING DICK inspection routine ensures the 
correct combination of selected steels, 
perfect balance and precise accuracy 


BUY BRITISH! 
Ae of 


ICK 


$3246: 29.06 sS 





ABINGDON WORKS - KINGS ROAD 
TYSELEY - BIRMINGHAM 11 











ing “dead Speetol ©: 


UNIVERSAL STRAP CLAMP | 


wovet $¥ 4600 


__ WIDE RANGE-EASY SETTING 
Due to Centre Trunnion Design 


This clamp gives firm, rigid clamping 
over a wide range of work thicknesses 
and at the same time it is extremely 
simple to operate. Centre Trunnion 
Design allows instantaneous rotation of 
the forged strap to give any work height 
up to 33” with the standard bolt and 3 SIZES 
represents a big advance in clamping CLAMPING 
methods of this type. RANGE 


from 


Speed Tools L2 | 4 


VERFKER HOUSE, GRESSE ST. LONDON Wi Mus um 1039/1099 PACKING 








Automobile Engineer, October 1957 





PRODUCT 


INA WCW) PACK 


SUPER-X 


D.J. (TIPON) LTD. introduce the new greatly improved 
all-purpose filler compound PRESTOLITH SUPER —X 


PRESTOLITH SUPER—X replaces Prestolith 
Super the original heat generating cold-filler and hitherto 
the most advanced body-filler of its kind. Used by garages, 
coachbuilders, public utilities and body repair services 
all over the country. 


PRESTOLITH SUPER—X does all the things 
Prestolith Super can do — but does them better, quicker, 
easier and cheaper. 


PRESTOLITH SUPER—X provides; 

* No Sanding * Speedy setting 

* Dust-free operation * Greater economy 
* Rapid mixing * Improved adhesion 
* Easiest application * Perfect feather 

* Wet or dry finishing * Greater elasticity 
* Quick drying * All-round savings 


VISIT STAND 295 SECTION C FOR A DEMONSTRATION OF THE 
REMARKABLE PROPERTIES OF PRESTOLITH SUPER - X 


/ 2 Mu drety Write for details to: 
eee SOLE CONCESSIONAIRES AND DISTRIBUTORS: 


D.J. (TIPON) LTD., 83 PICCADILLY, LONDON, W.1.GROSVENOR 1449 


Cyd Charisse who co-stars inthe Arthur Freed production “SILK STOCKINGS” 
(Released by M-G-M in CinemaScope and Metrocolor). 
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1 Wherever steady, controlled movement is required 
gk oe il-hydrauli ally come into their own. 
Pad i) r] - oil-hy cs really c 1 : 
‘4 \ U ; Most hydraulic equipment, however, is designed 
\ h ’ and built primarily for high-pressure operation. 
\ . 4 U 4 When used for low-pressure applications it runs at 
\ ‘ j a fraction of capacity and it would therefore be far 
cheaper to design and build hydraulic equipment 
specially for low-pressure operation. 
F. R ST i N The new range of Baldwin low-pressure hydraulics 
meets this need. Right from the drawing-board 
: stage this equipment keeps one aim in view— 
F LU i D a Ow a ge RELIABILITY. Polished hard-chrome _ plated 
cylinder bores and piston rods; self-adjusting oil, 
and water resistant seals; rugged malleable cast iron 
and steel construction, completely rust and corrosion 
&' proof inside and out: built-in cushioning to absorb 
| the shock of heavy loads moving at high speeds, and 
many other quality design features ensure absolute 
efficiency even under the most arduous conditions. 
Unit construction enables Baldwin to offer 432 
standard types of cylinder with 6 bore sizes and 8 
standard mountings. 
Ask any discriminating buyer, he will tell you that it 
pays to specify Baldwin low-pressure hydraulics. 



























































Write now for your copy 
: : Soa es of this new Fluid Power 
parsers tinea es Brochure G5-503, _ it 
gives complete easy-to- 





read information on the 
entire range of Baldwin 
cylinders, valves and 
ees oe accessories, for pneu- 


BALDWIN FLUID POWER 3 matic and hydraulic use. 














BALDWIN INSTRUMENT COMPANY LIMITED 
One of the Harper Group of Companies DARTFORD . KENT « TEL: DARTFORD 2948 


B37 











HOW ARE THEY TINNING THIS JOB? 


These 8’ 6” diameter copper cylinders, 
produced by F. W. Hall Limited, of 
Norwich, are being tinned with 
FRYOLUX pure tin paint for use in 
a chemical works. 


FRYOLUXxX is specially developed 
for all tinning and sweat soldering 
operations. It brushes easily and on 
application of heat it tins instantly, 
giving firm bond with base metal and 
covering large areas quickly and 
economically. Please send for samples 
and prices. Export enquiries invited. 


A 
F RYS Metal Foundries Limited =] 


Tandem Works, Merton Abbey, LONDON, S.W.19. Tel: MITcham 4023 














& 





and al MANCHESTER * GLASGOW  *BRISTOCL: *  - DUBGLin M.R.P. 67 
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Versatile 
—Powertul| 


—for heavy duty on a wide 
range of work 


34 VERTICAL 


REVERSIBLE AUTOMATIC FEEDS AND 
QUICK POWER TRAVERSE IN THREE 
DIRECTIONS 


The characteristic power and rigidity of the 34” Vertical 
Milling Machine is demonstrated to good effect when 
taking a $” cut at 34” per minute on this 4% carbon 
steel billet. This machine is installed at Geo. Swift & 
Sons Ltd., who find its great versatility invaluable in 
producing a wide range of machine tool components. 
All 12 feeds and spindle speeds are selected from the 
front of the machine, the speeds ranging from 29—520. 
or 36—638 R.P.M., and the feeds 2?” to 20” per minute. 








JAMES ARCHDALE & CO., LTD. 


BIRMINGHAM 16 ~- SOLE SELLING AGENTS : ALFRED HERBERT LTD. COVENTRY 
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Wherever steady, controlled movement is required 
oil-hydraulics really come into their own. 
Most hydraulic equipment, however, is designed 
and built primarily for high-pressure operation. 
When used for low-pressure applications it runs at 
a fraction of capacity and it would therefore be far 
cheaper to design and build hydraulic equipment 
specially for low-pressure operation. 
fF R ST j N The new range of Baldwin low-pressure hydraulics 
meets this need. Right from the drawing-board 
Stage this equipment keeps one aim in view— 
FE LU | t Pp —W J R RELIABILITY. Polished hard-chrome__ plated 
cylinder bores and piston rods; self-adjusting oil, 
and water resistant seals; rugged malleable cast iron 
and steel construction, completely rust and corrosion 
proof inside and out: built-in cushioning to absorb 
the shock of heavy loads moving at high speeds, and 
many other quality design features ensure absolute 
efficiency even under the most arduous conditions. 
Unit construction enables Baldwin to offer 432 
standard types of cylinder with 6 bore sizes and 8 
standard mountings. 
Ask any discriminating buyer, he will tell you that it 
pays to specify Baldwin low-pressure hydraulics. 






























































Write now for your copy 
of this new Fluid Power 
Brochure G5-503, it 





gives complete easy-to- 
read information on the 


Ny : entire range of Baldwin 
cylinders, valves and 
a accessories, for pneu- 
FLUID ' BALDWIN FLUID POWER ba matic and dean use. 
POWER 
BALDWIN INSTRUMENT COMPANY LIMITED 
One of the Harper Group of Companies DAR TFO RD ” KENT « TEL: DARTFORD 2948 
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HOW ARE THEY TINNING THIS JOB? 


These 8’ 6” diameter copper cylinders, 
produced by F. W. Hall Limited, of 
Norwich, are being tinned with 
FRYOLUX pure tin paint for use in 
a chemical works. 


FRYOLUxX is specially developed 
for all tinning and sweat soldering 
operations. It brushes easily and on 
application of heat it tins instantly, 
giving firm bond with base metal and 
covering large areas quickly and 
economically. Please send for samples 
and prices. Export enquiries invited. 
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Versatile | 
~—Powertul| 


—for heavy duty on a wide 
range of work 


34 VERTICAL 


REVERSIBLE AUTOMATIC FEEDS AND 
QUICK POWER TRAVERSE IN THREE 
DIRECTIONS 


The characteristic power and rigidity of the 34” Vertical 
Milling Machine is demonstrated to good effect when 
taking a $” cut at 34” per minute on this 4% carbon 
steel billet. This machine is installed at Geo. Swift & 
Sons Ltd., who find its great versatility invaluable in 
producing a wide range of machine tool components. 
All 12 feeds and spindle speeds are selected from the 
front of the machine, the speeds ranging from 29—520. 
or 36—638 R.P.M., and the feeds 2?” to 20” per minute. 








JAMES ARCHDALE & CO., LTD. 


BIRMINGHAM 16 - SOLE SELLING AGENTS : ALFRED HERBERT LTD. COVENTRY 
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There’s a time and place to discuss even 









G.G.L. service and quality, but when a man 
discovers it for the first time he tends to let 
his enthusiasm run away with him. Older 
customers simply accept it as one of the good 
things in life, and wonder how they ever 


managed without G.G.L. 


CAPSTAN AND AUTOMATIC 
WORK AND SHEET METAL 95 
PRESSINGS INANY METAL, { - 
ANY FINISH, ANY QUANTITY. —— 


FOR QUICK SERVICE AT THE RIGHT 
PRICE GET IN TOUCH WITH: 


& a a 
GRIFFITHS, GILBART, LLOYD & CO. LTD. 
EMPIRE WORKS + PARK ROAD -: BIRMINGHAM 18 
TEL: NORTHERN 6221 



































FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE-LONDON -E.C.3. Phone ROYAL 486! 





Rathbore 
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“This is a job for Coopers” 


And it is in the design stage when the COOPER technicians can 
be of the greatest assistance. It is their business to know all 


’ there is to know about Filters and Strainers. They are prepared 
COOPERS engineers to design and manufacture to your own specific requirements. 


are available for 


consultation at all 
times. 


STRAINERS - FILTERS + GASKETS + WASHERS 
LAMINATED SHIMS - PRESSWORK 


COOPERS MECHANICAL JOINTS LTD., LLANFOIST WORKS, ABERGAVENNY Telephone: 550 
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A Sealing 
Protecting 

tape vasione 
Waterproofing 

for Bundling 







General Packing 


Labelling 





EVERY 
use 








acking 





Watertight r 






He 








identifying 
Cellulose packing 
ac 
P.V.C. (Unplasticised) Export 
Cloth Sealing ILLUSTRATED LITERATURE FREE ON REQUEST FROM 





INDUSTRIAL DIVISION 


PERMACEL 


TRADE MARK 


INDUSTRIAL MASKING TAPES 





Cloth Masking 
Paper Masking 





Waterproof Cloth 





Super Strapping 






PERMACEL 
Self-Adhesive Manufactured by Golnson-fohwon 
Tapes 











WHERE ALL THE BEST 
HOT BRASS PRESSINGS COME FROM 


Here is a Works as modern as the minute, with the very latest in plant and equipment, 
planned to offer you the full benefits of specialised production—in the form of better 
quality, prompter deliveries, and keener prices. Whatever your needs in Hot Brass Press- 





+ ings, Machined Pressings and Assemblies, you will find that H.P.P. can serve you better. 
Croup of Companies. HOT PRESSED PRODUCTS 


WHITEHALL ROAD, GREAT BRIDGE, TIPTON, STAFFS. Telephone: TiPton 2731/2. 
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Pioneers in this country of spiral bevel and hypoid gears, E.N.V. have been asso- 
ciated with the motor vehicle industry from the early days. 

They now offer to manufacturers of automotive and agricultural equipment the 
facilities of a gear plant unique in Europe, with the most modern equipment for 
quantity production of final drives, differential assemblies, axles, gears, gearboxes 


and transmission components. 


The Technical Department of E.N.V. invite co-operation 
with designers on transmission problems 


E.N.V. ENGINEERING COMPANY LIMITED, HYTHE ROAD, LONDON, N.W.10 
Telephone: LADbroke 3622 


AP265-77 
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C / bs cool ut a..- 


»-»» MARSTON RADIATOR 


And that means just cool enough to get 

the finest performance from your engine. 

For Marston radiators strike the perfect 

balance between maximum cooling 

and optimum running temperatures. 

That’s why they are fitted as 

sz standard on Britain’s finest cars. 
, What better recommendation 

ce for the quality and reliability 

7 of these famous products ? 

















MARSTON EXCELSIOR LIMITED 
WOLVERHAMPTON & LEEDS 
MAR 178A : (A subsidiary company of Imperial Chemical Industries Ltd.) 








2 











Various brake widths 
available. 


| Ratiosupto15to1. coipal BEVEL DRIVE 


‘ 
' 
¥ 





oe 


We supply a front axle to match. 





THE MOSS GEAR GO. LTD., CROWN WORKS, TYBURN, BIRMINGHAM 24. PHONE: ERDINGTON 1661-6. GRAMS: ‘MOSGEAR, BIRMINGHAM’, 
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Tooling techniques with Araldite resins are being adopted more and more 
widely. Models, jigs, fixtures, patterns and metal-forming tools, includ- 


® 
Ar aldite ing hammer forms, stretch blocks, rubber press tools, drop-hammer and 


draw dies, can all be made by simple methods with virtually no machining 
t ] and a minimum of skilled manual work. Araldite tooling resins are used 
00 S as gravity cast mineral-filled mixtures or with glass fibre mat or woven 


reinforcement, the latter providing strong, dimensionally stable, but 


shape the lightweight surfaces and structures. Advantages of Araldite in too!- 


making include ease and speed of production, low production costs, light 
weight and ease of handling, negligible shrinkage on curing, accuracy 
of reproduction, dimensional stability, durability, resistance to cutting- 
oils and die lubricants, resistance to moisture and chemical attack, with 


consequent safety in storage. 


Model of part of D.H. 110 tail fin for assembly jig 
checking, constructed in glass fibre reinforced Araldite 
resin and accurate to within a few thousandths of an 
inch. Photo by courtesy of The de Havilland Aircraft 


Co. Ltd. Araldite epoxy resins are used 


for bonding metals, porcelain, glass, etc. 


for casting high grade solid electrical 
insulation 
for impregnating, potting or sealing electrical 
- - 3 gs and components 
le and ] 
The recommended techniques are simple and easily iki els tlds abides Mine Soanduance 


acquired. Full details and practical assistance are 

available upon request. May we send you a copy of for making patterns, models, jigs and tools 

our new publication on Araldite for tools, jigs and as fillers for sheet metal work 

fixtures ? as protective coatings for metal, wood and 
ceramic surfaces 


Araldite (apna ayiy 


Araldite is a registered trade name 


Ae ro ~mesea rch Li m i ted A Ciba Company + Duxford - Cambridge « Telephone: Sawston 2121 


AP32? 
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available at every 
CHURCHILL centre 






CHARLES CHURCHILL & CO LIMITED 


ihm > 
) ayy) COVENTRY ROAD SOUTH YARDLEY BIRMINGHAM ‘(25 
cf 2D 





BRANCHES LONDON GLASGOW NEWCASTLE MANCHESTER 





FLEXIBILITY... 


that only DOUBLE PROCESSED CREPED PAPER TAPE can give 





Sellotape CREPED PAPER Masking 


Tapes meet all requirements of product 
finishing or special processing 


INCLUDED IN THE SELLOTAPE RANGE: 


No. 51 STANDARD 

For most spraying work. Thin but extremely 
strong, ideal for masking sharp curves. 
Temperature-resistant up to 200°F for up to 
2 hours-—to 250°F for shorter periods 
Non-discolouring on most painted 

and enamelled surfaces. 


No. 575 HIGH TEMPERATURE 
For stoving and drying processes. 
Adhesive remains firm up to 266°F for 12 hours. 


No. 52 WAFER THIN 
As No. 51 Standard, but extra thin and 
flexible. Prevents paint build-up 


No. 46 

Specially designed for protection of rubber 
surfaces. Can be removed without leaving 
deposit after stoving up to 212°F. 


£ 









REGD. TRADE MARK 





Double Processing — Absoluce 
4 Protectionagainst spray penetra- 
' tion. Perfect keying of adhesive. MA SKING TA PES 


perfect start to a perfect finish 





Sellotape is the Registered Trade Mark of Adhesive Tapes Ltd 


Sole Distributors in the U.K.—The INDUSTRIAL SELLOTAPE DIVISION of Gordon & Gotch Ltd., 8-10 Paul Street, London, £.C.2. Telephone: BiShopsgate 6511 
G&G 
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The nce die electric furnace anneals 
in 48 hours! — instead of the usual 7 days. It also 
allows greater control of the component 


annealing, resulting i in uniformity of metal, 
strength and resistance to impact, and a smoother, 


malleable & grey iron castings 


to — Every heat is under constant 








= 18% | Hlongation se 
.» T§tons | Yield Point .+ 22 tons 


| Tensile strength 25 tonsp.s.i.| Tensilestrength 35 tonsp.s.i. 








(right) Differencial cage for motor vehicle in 
Malleable Iron. 
' (left) Brake Shoe in Malleable Iron. 





-=THE HOME OF 


GLOUCESTER eeeneny LTD., EMLYN WORKS, GLOUCESTER L GOOD CASTINGS 
{A subsidiary of the Gloucester Railway Carriage & Wagon Co. Ltd.) Telephone: Gloucester 23041 





Telegroms: ‘Pulleys’ Gloucester 
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Head Office and Works: NUNEATON 
Branches at: Newcastle - London + Birmingham « Bristol + Manchester - Glasgow - Belfast + Leeds 








we manufacture... 
MECHANICAL RUBBER 
COMPONENTS for 


automobile ¢ aircraft 


THE SHERBORNE RUBBER CO LID 


SHERBORNE SIREET- BIRMINGHAM ° 16 phone. EDG 38812°3 
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Fluid. 


Houghto-Safe 271 is reinforced to 
ensure many other benefits: 
@ High film strength provides greater 
protection for metal parts for longer periods. 
@ Extra service life of equipment. 
@ No ill-effects on type of packings normally 
used. 
@ Houghto-Safe 271 maintains an unusually even 
viscosity through widely fluctuating temperatures, 
meaning high performance valueless wear and 
tear. 
@ The fluid is pumpable at temperatures down 
to as low as minus 15 deg. F. 





HOUGHTO-SAFE IS SAFE—and much 
more besides. 
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combines the safety of a fire-resistant 
fluid with outstanding efficiency. 


In plants performing Die-casting, 
Welding, Hot Press Forging and 
other hydraulic operations near 
flames or great heat, Houghto- 
Safe 271 is the solution of a 

big problem. 
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€ Co. Ltd. 


BIRMINGHAM 4 - 


Works and depots at: 

BIRMINGHAM * MANCHESTER 
LIVERPOOL SOUTHALL (Middx.) 
GLASGOW BRISTOL 


ENGLAND 















Power for many purposes. Power to drive your own 
plant efficiently, or to add further distinction to the 
equipment you make and sell. Power. As much (up to 
1 h.p.) or as little as you need, in a wide range of 
mountings, but always with the reliability for which all 
G.E.C. engineering is famous. Power, from 

sturdy, dependable G.E.C. Fractionals. 

Most sizes and mountings are held in stock—that’s 
another advantage of dealing with the G.E.C. 





G.E.C. manufacture many types and sizes of fractional motors 
for light industrial and domestic drives—whether for your 
plant or products our engineers will always be pleased to help 
you choose the right motor for the job. 


Fully detailed illustrated publication on application. 


rHE GENERAL ELECTRIC co. LTD. 
SS MAGNET HOUSE, KINGSWAY. LONDON W.C.2 








We make the widest range of rivet spinners on the market. They 

are universally used in the manufacture of every type of component 
for the Automobile Industry, especially where a neat appearance is as 
important as a well-formed head. Send us a sample of the product you 


make and we will advise you on the best machine for the job. 


TURNER 


MACHINE TOOLS LTD 


‘/ You NEED THIS 


illustrated; The RS3. VMD A.E. jin. cap. 63-68, PRINCIF 


air-operated machine on cabinet base. 


RIRMINGHAM. 4 
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‘‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 


They have been tested by every known device, and have been proved to 


be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


Luli fiagupls 


FOGSCILFRARE. GLASEOW - N 
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they 90 to Town... 


at Marshall Sons 
and Co Ltd 


In the toolroom, an A.E.I. 

type Radial is used for accurate 
work, in this case drilling 

a jig plate, the holes 

having been plotted 

previously on a jig boring machine. 


ee 
FREDS TOWN & SONS LTD uatirax - vorxs 


ESTABLISHED 1903 
TM 
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For quicker and more 
economical assembly 


In constant use where speed, economy and simplicity 
are essential, the ‘‘Pop’’ Riveting System is solving 
assembly problems in an ever-increasing range of 
industries. 

Almost limitless in its applications, it requires only one 
operation by one operator, working from one side of | 
the material only, to set or —— 
clench the rivet, thereby en- i 

abling rivets to be set in posi- 
tions inaccessible by other 
methods. 

Our technical staff will be 
pleased to co-operate in 
solving your assembly 
problems. 














The illustration above shows ‘‘Pop’’ Rivets being used 
attaching springs for holding moulding finishers—just 
one of the many applications in the motor industry. 


o 


TUCKER POPRivers 

















Geo. TUCKER EYELET Co. Ltd. 
Walsall Road . . . BIRMINGHAM 22 


Telephone: BIRchfields 5024 (7 lines) Telegrams: EYELETS, BIRMINGHAM 
Consultants: AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 
“POP” is a regd. Trade Mark of Geo. Tucker Eyelet Co. Ltd. 


t 
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depicting the use of Sentinel- 
Renault unit machines is 


A 16mm. sound film 
available on free loan. 


ZA] Full details of Sentinel unit 
machines sent on request. 


\\ \ 
\ \ \\ \\ 
ANY 


WK 


INCORPORATING THE RENAULT FRANCE SYSTEM ELECTROMECHANICAL HEADS 
LTD SHREWSBURY ENGLAND 


unit machines 


rotary tables, all of which have machined mating faces for 


assembly into varied combinations of units. 


Sentinel Unit Machines are built up from standard bases (with enclosed 
(SHREWSBURY) 


switchgear) and 


Sentinc( 
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TECHNICAL REPRESENTATIVE 


THERE IS A 
IN YOUR AREA 
service 


SENTINEL 
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THE CHOICE OF ROLLS ROYCE FOR 20 YEARS 


 STELLITE ceca 




















WHEN ONLY THE BEST 
IS ACCEPTABLE 





DELORO STELLATE sneer vot secre e wsune eect accene= ag cua 








VOLUME A volume 
of essential data 
not available from 
any other source 











Providing complete maintenance information on 40 British 1955 & 1956 cars 
and commercial vehicles, this book contains details unobtainable from any 
other publication. Based on personal research among manufacturers, it is an 
essential source of knowledge for every service engineer and repairman. 


- , = ae 
many 1955 & 1956 Vol. 4 includes 22 eight-page Data Sheets concerning vehicle and engine 
vehieles servicing—18 four-page Sheets dealing with components—new ‘“‘exploded”’ 
views of all major parts—specially compiled conversion and reference tables. 
It will pay for itself as it speeds your work through—however few repair jobs 
you tackle ! 


From small saloons to six-ton trucks, from oil seals to overdrives, this unique 

guide covers every major overhaul, maintenance and tune operation. With 
%* Still available Vols. 1-3 of the series, it forms the world’s most comprehensive reference for 

VOLUME 1 : By Post 66s. 6d. the servicing of post-war British vehicles. 

VOLUME 2 : By Post 44s. 6d. 

VOLUME 3 : By Post 52s. 6d. 





SUPPLIES STRICTLY LIMITED — — ORDER NOW: £2 17 6 
: By post 60s. in United Kingdom only 











TRADER PUBLISHING CO. LTD., DORSET HOUSE, STAMFORD ST., LONDON, S.E.1. 
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Controlled 
Lubrication is q 
good for you... 








. . . and certainly very good for prolonging the life of your machinery. 


The advantages of centralised systems for bearing lubrication are fully appreciated 
as an aid to production. Enots comprehensive range of lubrication equipment is 
adaptable to every industry and is indeed saving time, money and effort in the 
modern factory by reducing the number of breakdowns, eliminating costly repairs 


and adding years of service to the machine. 


Send WOW! 


Send now for these fully informative booklets [=))) |) MAREasiiTe 
which are free on request. Ask for them by ie GUNS 
number :— Se AND NIPPLES 
OS 955.  ‘‘One Shot’ Lubricating System. 

LS 952.  ‘‘Benston”’ Lubricating System. 

LGN 254. Lubricating Guns and Nipples, and 

CF 154. Cutting Oil and Coolant Fittings. 


Leading manufacturers in the textile, printing, 
machine tool and engineering trades stan- 
dardize on ENOTS Lubricating Equipment. 


LUBRICATING EQUIPMENT 


BENTON & STONE LTD. ‘ ASTON BROOK STREET - BIRMINGHAM 6 - ENGLAND 


We shall be pleased to welcome you on Stand No. 24, 
Avenue O, ist. Floor, MOTOR SHOW, Earls Court, October 16th—26th. 
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tie 
Manufacturers of :— 


@ BRIGHT STEEL AND BRASS 
TURNED AND CHAMFERED 


WASHERS. 

@ PLAIN BRIGHT STEEL AND 
BRASS WASHERS. 

@ STEEL AND BRASS 8B.A. 
WASHERS. 

@ ROOFING WASHERS 


@ ENGINEERS’ BLACK WASHERS. 
@ Odd Sizes a Speciality! 


(weonesoury) LIMITED 
WY <> rth Telegrams 
: Ga , ‘“CHAMFER, WEDNESBURY ”’ 


BRIDGE WORKS - WEDNESBURY - STAFFS 
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CHARLES 
Telephone 
WeEDnesbury 0564-5 











HIGH DUTY @) CASTINGS 





FOR THE 
VAUXHALL ‘VELOX’ & ‘CRESTA’ 
CYLINDER HEAD Tt : CLUTCH HOUSING 
4 = : —— = 








VALVE TAPPETS GEARBOX CASING VALVE GUIDES 


C. & B. SMITH LIMITED IRONFOUNDERS WOLVERHAMPTON 
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* The Thinker’ by Rodin 
Copyright : S.P.A.D.E.M., Paris 


VeaCULITE 


Why should you? Because Herculite is an Autoclave Plaster and therefore 


has many times the strength of commercial Plaster of Paris. Several types, 
having high strengths, cater for all the modelling work encountered in 
pattern shops. Special grades are available for the precision casting of 


non-ferrous metals. Write for literature on the technical aspects. 


The Gotham Company Limited, Gotham, Nottingham. Tel: Gotham 201/3 
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*REGD. TRADE NAME 


LIQUID POLYMER FOR COLD GASTING COMPOUNDS 






Thiokol Liquid Polymer Type LP-2 is a solventless liquid that 
is poured and cured cold and does not undergo dimensional 
change during handling. It cures to a Resilient Rubber. 


USED: For casting seals and gaskets in place on various types of machinery; potting 
electrical and electronic components; in the manufacture of printing rollers and large 
detailed relief maps. 


Write Dept. NO/4 for full technical details. 
LONDON: 36-38 Kingsway, W.C.2 Tel.: HOLborn 2532/5 
J Mi S FEL & GO L WV MANCHESTER: 51 South King Street, 2 Tel.: Deansgate 6077/9 
. s F . F * BIRMINGHAM: 45 Newhall Street, 3 Tel.: Central 6342/3 












Eliminate Flood Cooling? TRY THE 










SPRAY-LUBE & 
MISTCOOL systems 


The Norgren Spray-Lube and Mistcool systems are 
a revolutionary development of the oil-fog system of 
lubrication. On a wide range of metal cutting and 
forming operations, they give cooling lubrication 
just where you need it—directly on the cutting area. 
Spray-lube and Mistcool help to increase production 
and cut costs — write for illustrated literature. 





This tapping machine uses up to 12 taps, tions, After installing Spray-Lube, parts 
was formerly equipped for flood cooling were no longer covered with oil, and the 
and lubrication. Parts coming from the eliminating of draining and wiping in- 
machine were so covered with oil that they creased production speed by as much as 
had to be drained and wiped before the next 30%,. In addition, working conditions are 
operation. Coolant splashing over operator cleaner and safer, and a substantial saving 
and floor resulted in bad working condi- in cutting oil consumption is effected. 

Full details from: C. A. NORGREN LIMITED, SHIPSTON-ON-STOUR, 

WARWICKSHIRE. Telephone : Shipston-on-Stour 110 & 106 
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360° safe: SEEGER CIRCLIPS of al! sizes are designed 


and thrice tested for uniform pressure throughout their circumference 


One of the Sheepbridge Engineering Group 


Automotive Engineering Limited The Green, Twickenham, Middlesex 
Telephone: POPesgrove 2206/9 Telegrams: MOTIF, Twickenham 
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Think of almost any industrial activity and you 
can be sure that Masco Felt is there, playing an 
important part in the proceedings. Specify 
MASCO and you make certain of the guaranteed 
performance qualities that meet the most 
exacting technical requirements. 


FELT 


MITCHELLS, ASHWORTH, 


23/24, Old Bailey, London, E.C.4 
"Phone: City 3606 





MADE IN BRITAIN 
BY 
BRITISH CRAFTSMEN 





SHIPBUILDING - MOTOR INDUSTRY - ENGINEERING - AIRCRAFT - RAILWAYS 


MASCO 


Contractors to H.M. Governments 





e Bact 
ZSaeasenane ep ae te 


Masco Felts for Washers and Fabricated Parts: 
Masco Felts for insulation, filtration and anti- 
vibration: Masco Felts that are coarse or super- 
fine, 2th of an inch thick—or 4”: Masco Felts 
that are hard or soft—let us know your needs 
and we will quote. Individual problems concern- 
ing Felt are welcomed. Write to Dept. A.E.2. 


serves in many ways, 
shapes and forms 


STANSFIELD & CO. LTD. 


45, Newton Street, Manchester, 1 
"Phone: Manchester Central 3503 


For over 100 years Feltmakers to the World’s Industries 








Speeiallloid w 


The latest trend in the design of high-speed oil 
engines, particularly those with cylinder bores in excess of 
8” diameter, is to increase crankshaft speeds and firing 
pressures, and decrease the overall height of engines to 
reduce the weight per b.h.p. 


This development often 
results in shorter connecting rods 
and pistons with a greatly reduced 
skirt length which makes close cold 
clearances most essential to avoid 
piston tilt during low temperature 
operation of the engine—a factor 
which has a direct influence on top 
land scuffing and side face wear on 
both rings and grooves. 


hy not consult 
y qualified 
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LOW EXPANSION ALLOY 


ERMOFLOW 


PISTONS 










SPECIALLOID LIMITED 


BLACK BULL STREET, LEEDS, I0. 
Telephone Leeds 31471/7. Telegrams “* Specialoid, Telex, Leeds”. 
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Nothing rattles 
the Nyloc 


Stubborn nuts, these Nylocs! Jerk 
hem, bump them, drench them, pelt them— 
the nylon insert holds them firm. 
Austins use Nylocs on the spring assembly 
of 5-and 7-ton trucks—on the U-bolts 
and shackle pins. These trucks are built for a tough life, 
but nothing shakes the Nyloc nuts loose. Nyloc self-locking nuts 
are also saving costly assembly time on the production line. 
And by using them in place of slotted nuts Austins have been able 
to fit grease nipples to both ends of each shackle pin. 
The all-metal Pinnacle nut and the Fibre nut with fibre insert 
can be just as helpful—and equally stubborn. Drop us a line 


and we’ll gladly advise you which nut is best for your job. 


SIM MON DS AEROC ESSO RI ES Li M ITED Branches: London, Birmingham, 


Manchester, Glasgow, Stockholm, 
Copenhagen, Ballarat, Sydney, 
TREFOREST . PONT YP RiDD ° GLAMORGAN ote 
Johannesburg, Amsterdam, 
Milan and New York. 


A MEMBER OF THE FIRTH CLEVELAND GROUP 


CRC24N 


Automobile Engineer, October 1957 125 


























Britain’s Roman Highw 


ICKNIELD STREET 
When the Romans invaded Britain they were faced with 
the problem of creating suitable highways which would 


Four Ways; Watling Street, The Fosse, Ermine Street 
and Icknield Street. 

Icknield Street stretched from Norfolk to Southampton 
and is the one most likely to have been in existence 

at the time of Caesar's first invasion for it lacks 
directness, the first characteristic of a true Roman 
Road. It does not communicate with any ancient 

town but passes close to some prehistoric remains that 
are mostly British, such as the Berkshire White Horse 
and Stonehenge. 

It winds from Chesterford through Dunstable, : 
Wendover, along the Chilterns, crosses the Thames 
near, Streatley, and runs on to the Ancient Temple 
at Avebury. 


tichard Berry have been actively copeerned im improving 
roads of Britain and the 
it hundred vears. loday the tradition of their 
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give their legions access to the ends of the country. Of the 
many they built, the most important and famous were the 
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CARRY OF BERRY 


RICHARD BERRY & SON, WEST BROMWICH, STAFFS. 
Tel: West Bromwich 1766-7-8. 





ONE OF THE (BROCKHOUSE ) COMPANIES 








SINGLE LINE 
PROGRESSIVE 
BREAKAWAY SYSTEM 


(Approved by the French Government 





















A. Hydraulic Reaction Valve LV. 207 
Pipe Line on Tractor. 

8. “C” type Coupling with Auto. Shut-off Valve, attached to rear of Tractor 

C. Breakaway Valve SBS. 256 (or SBS. 257) attached to Tow Bar of Trailer. 

©. Vacuum Tank on Trailer. 

&. Non-return Valve. 

*. Power Unit on Trailer operating Brakes. 

G. Trailer Brake linkage. 

H. Hose connecting LV. 207 to source of Vacuum. Hose connections shown as 
solid lines are those used in normal operation of Brakes. The Hose shown in 
broken line connects the Vacuum Tank to the Power Unit when Valve “C” is 
operated in emergency 

®. Plunger with Safety Seal. 

R. This assembly should be used in place of Coupling ‘B’, when Vacuum 
Pipe Line operating Trailer Brakes is common to that controlling Brakes 

on the Tractor. 


Existing Trailer can be converted by adding “*C”’, ““D” and “E”. 
Try this on our Stand No. 408—International Motor Show, October 16th to 26th 


FEENY & JOHNSON LTD 


134-136, EALING ROAD, WEMBLEY, MIDDLESEX 
Tel: WEMbley 4801 & 4802 Grams: Feejohn, Wembley: 
DHB/42408 


Dual Control, shown fitted to Hydraulic 
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Morrcgtor 


GROUP 


B. 0. MORRIS LIMITED 
MACHINE TOOL DIVISION 


Extensions to our Portsmouth Factory now permit us 
to offer to Industry the facilities for Machine Tool Rebuilding 


which previously have been available only to 
THE UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


Machines up to 10 Tons can be rebuilt to 
any desired standard but will normally be rebuilt to 
SCHLESINGER LIMITS 
as modified by the recommendations of 
THE INSTITUTIONS of MECHANICAL and PRODUCTION ENGINEERS 





OUR REPRESENTATIVES 
are freely available to inspect your plant in situ. 


Enquiries 


B. O. MORRIS LIMITED B. O. MORRIS LIMITED 
415 Commercial Road Briton Road 


PORTSMOUTH COVENTRY 
Portsmouth 7/653 Coventry 508! 
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Hey Multiple Spindle Drill Heads convert Standard 
Drilling and Boring Machines to High Production 
Machines permitting drilling of all holes in acomponent 
simultaneously, with production rates equal to those 
obtainable on expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head. 

Heads are available with any number of spindles, 
covering a wide range of sizes 


MAXIMUM PRODUCTION ON DRILLING, 
REAMING, TAPPING AND SPOT FACING OPERATIONS 


— Wealso manufacture Rotary 
Cam : and Profile me. 
ENGINEERING CO. LTD. Eeceameeemiens 
‘ooth Rounding Machines, 
COVENTRY ‘prone: coventry 6a ae Pham be ae § 
Special Machine Tools for 

High Production. 








MAVITTA 


DRAFTING MACHINES 


A complete range of Drafting Machines for Boards up to 
50 feet long, both vertical and horizontal. 


Adjustable Drawing Stands and Boards. 
Mathematical Scales in various materials. 
Surveyor’s Rods. 

Isometric Projection Machines. 


THE MASTER—latest 
in our range— Linkage 
by steel bands and 
pulleys—360 degrees 
rotation of index head — 
automatic location of 
main angles by press but- 
ton through knob—quick 
release of head for lining 
up to drawings—counter 
balanced for vertical 
use—modern styling and 
high quality finish. 





FULL CATALOGUE ON 

APPLICATION 

MITRE Precision Drop Forgings are preferred by leaders in 
the Automobile Industry. 


The MAVITTA DRAFTING MACHINES LTD. A. j. VAUGHAN & CO. (mitre works) LTD. 


HIGHLANDS ROAD « SHIRLEY - BIRMINGHAM 
Phone: SOLIHULL/2231/2. Grams: Mavitta, B’ham Wolverhampton Road, WILLENHALL, Staffs. Phone: 486/7 
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industrial 


PRESSINGS 


The necessary plant and long experience in heavy 
precision pressings are available in the John 
Thompson organisation for the production of all 
types of frames, components and fabrications for 
trucks, buses and heavy transport of all kinds. 
Preliminary discussion with experienced design 
engineers is freely offered. Write for illustrated 
brochure. 


JOHN THOMPSON MOTOR 
PRESSINGS LTD. BEACON 
WORKS, WOLVERHAMPTON 
Telephone: BILSTON 41121 


Telegrams : MOTOFRAME, 
WOLVERHAMPTON 








MOTOR PRESSINGS LIMITED 











MAKE STRONGER 
THREADS UNDER 

ANY CONDITIONS A\ 
IN ANY MATERIAL 
WHETHER FOR 
NEW DESIGNS 
OR SALVAGE 





CROSS 


BATH, SOMERSET 


co. 


Telephone: COMBE DOWN 2355/8 
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MANUFACTURING 
(1938) LTD. 


Telegrams : CIRCLE, BATH 


sain cictidaeeo ese 








2” TO 10” BORE 
HARDENED 


AND 


GROUND 
ALSO 
UNHARDENED 
By 
The Bush People 


SEND US YOUR ENQUIRIES 
Established 35 years 


Bros. MILLWA 


WICKERSLEY 


ROTHERHAM 

















LAWRENCE RD LTD. 
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Aow-SEALERS 


THAT ARE WATERPROOF AND REMAIN PLASTIC 


GLASTICON ‘234° ALL-PURPOSE SEALER 














Supplied in disposable cartridges for use in the 
GLASTIGUN. Each cartridge has its own nozzle which 
can be trimmed to regulate flow. 


@ Adheres to all clean surfaces. 

@ Forms tough, tack-free surface skin. 

@ Can be overpainted with synthetic or 
cellulose paint. 

@ Available in black or natural colour. 


33/9 Per doz. Approx. 17 oz. net weight cartridges. 


One FREE GLASTIGUN with every | gross cartridges 
or 17/6 each (both net trade). 














7 MELSEAL 
GLASTI CORD GLASTICORD ‘304’ STRIP SEALER 


D Supplied on 12” reels in non-returnable containers. 


w ” . 
< 504 STRIP SEALER @ Good adhesion. 
—— @ Heat-proof, moisture-proof, dust-proof. 


@ Remains plastic. 
@ Any section size strip available. 
@ Colours—black or buff. White on quotation. 


2/10 per Ib. net trade. 
(Weights and measures chart available.) 


GLASTICON ‘DUM-DUM’ TYPE PUTTY 

















Supplied in tins and kegs. 


@ Cannot harden or crack ; withstands vibration. 
@ Easily and cleanly applied. 
@ Used by the motor body industry for over 
20 years. 
@ Available in black or, subject to special quota- 
tion, grey, brown or white. 
Net trade prices: 7 Ib. tins 10/8 each. 
28 Ib. kegs. 34/- each. 
1 cwt. kegs 104/- each. 





Available from all Motor Body Factors. Technical data and quotations direct from: 


KELSEAL LTD. 


MELLIER HOUSE, ALBEMARLE STREET, LONDON, W.1 Telephone: HYDE PARK 1411 
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Manufacturers’ Enquiries Only. 
MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES 
OF I.C. ENGINES AND POWER UNITS. 


Specialists in the quantity production of small metal pressings. 


THE COPPER & ASBESTOS WASHER CO. LTD. 


LEIGHSWOOD INDUSTRIAL ESTATE, NORTHGATE, ALDRIDGE, STAFFS.@ 
Telephone: ALDRIDGE 52951. 





-I1F YOU MUST HAVE 


MayWedo 


For hot pressings and stampings-—accurate 
well-finished and of consistently high 
quality—come to Sutcliffe Speakman. We 
undertake machining where necessary and 

can work to limits down to -0005”. No quantity 


is too large, no job too 






complicated, no standard 


too exacting. 


Acs AMALLEABLE 


In non-ferrous alloys 
including aluminium, brass, 
chromium-copper, cadmium-copper 


manganese bronze and nickel silver. 


SUTCLIFFE 


Also castings in gun-metal, 
SEND FOR DETAILS OF OUR FILM “‘“MODERN MALLEABLE”’ sainhint tenes wid bbabbeibinion SPEAKMAN 
nickel chrome alloys. 
(TIPTON) ; 
HA L E be un LE Limireo DUDLEY PORT S104: SUTCLIFFE SPEAKMAN & CO. LTD - Leigh « Lancashire - Tel: Leigh 94 
vig |= inte = London Office: 2 CAXTON STREET. WESTMINSTER, S.W.1. TEL: ABBEY 3085 
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PARK GATE 


QUALITY STEELS 
FOR DROP FORGINGS 
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black bars 
for 


connecting rods 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


Company TELEPHONE ;: ROTHERHAM 2141 (16 lines) TELEGRAMS: YORKSHIRE, PARKGATE, YORKS 
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Manufacturers’ Enquiries Only. 
MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES 
OF I.C. ENGINES AND POWER UNITS. 


Specialists in the quantity production of small metal pressings. 


THE COPPER & ASBESTOS WASHER CO. LTD. 


LEIGHSWOOD INDUSTRIAL ESTATE, NORTHGATE, ALDRIDGE, STAFFS. 
Telephone: ALDRIDGE 52951. 





-1F YOU MUST HAVE 


May wedo = 


For hot pressings and stampings—accurate 
well-finished and of consistently high 
quality—come to Sutcliffe Speakman. We 
undertake machining where necessary and 

can work to limits down to -0005”. No quantity 
is too large, no job too 






complicated, no standard 
too exacting. 





Jn non-ferrous alloys 
including aluminium, brass, 


chromium-copper, cadmium-copper 
manganese bronze and nickel silver. SUTCLIFFE 


SEND FOR DETAILS OF OUR FILM “MODERN MALLEABLE”’ a ee SPEAKMAN 


phosphor bronze and heat-resisting 
nickel chrome alloys. 


E (TIPTON) i 
HALE by HAL LIMITED DUDLEY PORT Sto#s SUTCLIFFE SPEAKMAN & CO. LTD - Leigh - Lancashire: Tel: Leigh 94 


London Office: 2 CAXTON STREET. WESTMINSTER, S.W.1. TEL: ABBEY 3085 


TIPTON 147 
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PARK GATE 


QUALITY STEELS 





black bars 
for 


connecting rods 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A @ Company TELEPHONE; ROTHERHAM 2141 (10 lines) TELEGRAMS : YORKSHIRE, PARKGATE, YORKS 
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CONSUL TET 


Roser ne eset seein 





We are manufacturers of high duty iron castings 
for the motor car and allied trades. 


As one example we show one of the 
biggest brake drums in use today 
— Cast by Triplex. 


TRIPLEX FOUNDRY LTD 


UPPER CHURCH LANE, TIPTON, STAFFS. 











Telephone Tipton 1293 





HIGH DUTY IRONFOUNDERS 





SET-UP COSTS / 


Change to 


ROCKWELL 
HELICAL 
CLAMPS 


BRITISH PATENT 







Why waste time building up 
rickety, makeshift clamps 
with anything that’s handy? 
Get on the phone today and 
ask for full information about 
Rockwell Helical Clamps. 
These ingenious clamps have 
been designed for simple 
quick and positive mounting, 
with negligible clamp projec- 
tion over work piece. Each 
clamp is a complete unit, 
with no parts to lose. 


ALL SIZES 
DELIVERED 
EX-STOCK 


T GIVING p 
aFLe Ric 
* CAL DETAILS Es 





cor © 
mt ech 
: -TODAV / 
WELSH HARP, EDGWARE ROAD, 
LONDON, N.W.2. GLAdstone 0033 


@ write OR encour 
ee bay 
ROCKWELL | 
MACHINE TOOL co LTto 
Also at 


sizes & 
f 
i 
Birmingham— Springfield 1134/5. Stcockport—Stockport 524!. Glasgow— Merrylee 2822 
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: BUT IT’s : 
BETTER TO ' 
| INSTALL UDAL ! 
‘ PRESS GUARDS | 


Sain ce en be ew oo ? 

Many a pressworker exposes himself to danger because the guard 
slows him down, irritates him, frustrates him. That’s one good 
reason for fitting Udal ‘Fastrip’ guards. Guard and clutch are 
synchronised to ensure split- 
second timing, allowing the 
highest. standard of safety 
without impeding production. 
Send for details today. 


J. P. UDAL LIMITED 


INTERLOCK WORKS, COURT RD., 
BIRMINGHAM 12. TEL: CAL 3114 








Here is an entirely new Vokes 
development—the N.C. type exhaust 
silencer. Designed originally for marine 
use, it is now also available for 
commercial vehicles and large stationary 
diesel applications. Offering high efficiency 
with greatly reduced size, the Vokes N.C. 
Silencer makes use of the Reflection or 
Detuning principle. The low back 
pressure of the N.C. Silencer makes no 
demand on engine power and lengthens 
the time between exhaust system clean 
outs. Of all-steel welded construction, 
N.C. Silencers have flanges to British 
Standard Table ‘D’. Drain cocks are 
provided in each chamber and inspection 
doors allow easy access for cleaning. 
Please write far further details. 


A large marine type N.C. Exhaust Silencer. 


AnN.C. Silencer ontest in Vokes Research and Development Laboratory. 


VOKES N.C. 


Silents 


Features of the Vokes N.C, Exhaust Silencer. 


Minimum space requirement. 
No demand on engine power. 
Longer periods between exhaust clean outs. 
All steel welded construction. 


Inspection doors for easy cleaning. 


A od | BY Pioneers of Scientific Filtration 


VOKES LIMITED - GUILDFORD - SURREY 


Telephone: Guildford 62861 (6 lines). Telegrams and Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess. 


Vokes (Canada) Ltd., Toronto. Vokes Australia Pty. Ltd. Sydney. Represented throughout the World 
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VAUGHAN BROS“ roncincs) LTD. 


GLE WGQ@ie”6 6©6hWIEEEINH ALL - STAFFS. 


y 
for INCREASED DESIGN SGOPE, USE 
OF LIGHTER SECTION MATERIAL, HEAVY OBBIE 
DUTY ASSEMBLY, FREEDOM FROM WEAR, annie 


CORROSION, STRIP Ping & MOST OTHER ELECTRIC INDICATOR 


THREAD TROUBLES 





Large Diagrams 


HELFCONL. HELINUT || Fecphees “2 


SCREW THREAD INSERTS. HIGH ENOURANCE NUTS 


No complex 
electric __cir- 
cuits. Replace- 
ments are 
negligible. No 
glass compo- 
nents. Sim- 


plicity ensures ready ae and manipulation 
a 


without special knowledge. Very large diagrams. No 

Photography, thus saving time and trouble. Calibration 
Lines can be recorded while 
taking diagrams. 


= DOBBIE M‘INNES LTD. 
= TELI- COIL Nautical and Engineering Instruments 


eiiicebiaatis BROOMLOAN ROAD, GLASGOW, S.W.1 
YORKSHIRE Also at South Shields - Liverpool - London 





ARMSTRONG PATENTS CO. LTD + EASTGATE - BEVERLEY - 
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Let’s get this name sorted out first. POLYSLIP is the registered name 
of an entirely new form of Bound Brook self-lubricating bearing—entirely 
new in that it incorporates Polytetrafluoroethylene or P.T.F.E. as a dry 
lubricant instead of oil or fluid. Polyslip bearings can be made in shapes 
and sizes similar to our Compo oil-retaining bearings, but are intended for 
those applications where petroleum lubricants are undesirable or 
unsuitable. P.T.F.E. introduces a mechanism 

of lubrication, entirely different from that 

employed with conventional dry lubricants and 

in Polyslip you have the complete, accurately 

sized bearing, ready to fit without machining 

or modification. Our Technical Department 

will be pleased to discuss the application of 

Polyslip to your own bearing problems and to 


advise on Polyslip bearing assemblies. 


d resources 


Trent Valley Trading Estate, Lichfield, Staffordshire 
Telephone: Lichfieid 2027-8 Telegrams: BOUNDLESS, Lichfield 


Bound Brook Bearings Limited £ 





VOLVO 
Sweden 


USE 


| <CLANGRY 


)), CHILLED FACED CAST-IRON TAPPETS 





G+CLANCEY L®-: BELLE VALE - HALESOWEN 


TELEPHONE: CRADLEY HEATH - 69411-2-3 








en 


—_—— 


Sete 


CALIBRATED JETS 


Amal Limited make jet-calibrating machines for checking 
carburetter petrol jets to conform to British Standard 
No. 720 of 1948. Amal Limited are equipped to manu- 
facture and calibrate jets from .005” to .5” dia. —all of 
which discharge a specified flow to within close limits 
under specified conditions. ‘Amal’ calibrated jets find 
many applications for metering the flow of other non- 


—— Susan, propane, methane, etch 
PROTOTYPES 
MOULDS 
GAUGES 
JIGS, ETC. 








STATION RD (EAST), HORLEY, SURREY | =, and other lndustites 


A.L.D., M.O.S. AND ADMIRALTY APPROVED | ((Spi/) AMAL LTD., WITTON, BIRMINGHAM, 6 


al is7 
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WHITTAKER HALL 


WHITTAKER HALL 


THE SPECIALISTS IN 
ROTARY COMPRESSORS 


HYDROVANE 


THE SYMBOL OF 
OIL FLOODED COMPRESSORS 


Now combined into the most advanced and proved form 
of OIL FLOODED ROTARY COMPRESSOR embodying 
the experience gained since the firsts HYDROVANE 
Compressors produced in 1946 and the 10,000 machines 
in use by 1955. 


The inherent feature of Rotary Compression with 
the further advantages of— 

Cool Oil-free air without water cooling. 
Negligible wear and tear under oil flood. 
Improved Efficiencies. 

Compact design. 

And above all LOWER INITIAL COST. 


Whillakti; Wold 
WHITTAKER HALL & CO. (1929) LTD. 


Black Lane Engineering Works, 
Radcliffe, Lancashire. 

RAD. 2421 

London Office: 

119, Victoria Street, LONDON, S.W.1. 
Telephone: ViCtoria 2612. 


All free air capacities 100 P.S.I. running at 1,450 R.P.M. 


and direct coupled to flange mounted squirrel cage motors. 
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220 C.F.M. 


600 C.F.M. 








Five years before 
railways came to 
Uruguay 





The building of the first railway system in Uruguay 
was started in 1868 — five years after the Bank of London and 
South America opened its doors in Montevideo. 
Since then, commerce with Latin America has increased 
enormously, and with it have grown the influence and interests of 
the Bank. Today, the Bank holds a unique position 


as the only British bank in Latin America. It has Branches in 
most of the important trading centres of that vast 
continent. Up-to-date reports on loca! markets, trading 
regulations and general economic conditions are received 
regularly from Branches overseas and are summarized in the 
Bank’s Fortnightly Review, which is distributed to 
customers and made available to those who have business in 
Latin America, Portugal or Spain. 


BANK OF LONDON 
& SOUTH AMERICA LIMITED 


HEAD OFFICE AND LONDON office: 40-66 QUEEN VICTORIA ST., E.C.4 
MANCHESTER : 36 CHARLOTTE STREET BRADFORD: 55 WELL STREET 
CONTINENTAL REPRESENTATIVES OFFICE: TALACKER 35, ZURICH. 


- 
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With 
yeas 


MUD FLAPS 


BEADED ON THREE SIDES. 
REINFORCED WITH 2 PLIES 
OF CANVAS THROUGHOUT, 
GIVING GREATER STRENGTH 
AND LONGER LIFE. 


1 
at 4 as Sno 
Ypaces 





HERMETIC RUBBER CO. LTD. 


HERMETIC WORKS - RYLAND ST - BIRMINGHAM = 16 
PHONE EDGBASTON 0983/4 stablished 1895 GRAMS: HERMETIC. BIRMINGHAM 








quality Dunelt 


in special 
purpose 
steel 





ALLOY AND 
SPECIAL CARBON 


STEELS 


Black rolled, bright drawn or smooth 
ground, in heat-treated or unheated 
conditions. Free cu! steels, heat- 
steels, die 3, shear blade 
steels, -speed tool steels, stainless 
steels, ve steels, hollow steel bars. 
DUNFORD & ELLIOTT (SHEFFIELD) LTD. 
Telephone ain lines) Tolegr ? Blooms, Sheffield, 9” 
2 ‘ams; “* 3, oe 
London Office: Linford Street, S.W.8. 
Birmingham Office: 25 Burlington Chambers, 118, New St., 2 
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DONCASTERS for DROP FORGINGS 


in large or small quantities 








DONCASTERS <> 
L ize DPD | 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 




















B FORGINGS - DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 
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Whether you are interested in 
improving the performance 


@ Stationery and of the family car, building 
printing can also be a ‘special’ or smoothing 
supplied by your out factory production 
nearest Smith’s difficulties, you can be sure 
branch, of getting just the book you 


want through Smith’s. 
Lists of the appropriate 
technical books gladly 
supplied on request. 





Get the books from 


SMITH’S 


SHOPS & BOOKSTALLS EVERYWHERE 


HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2 











TURQUOISE OF COURSE! 


Turquoise pencils are famous for :— 


SMOOTHNESS Millions more tiny graphite 
particles are compacted into every length of 
Turquoise lead. This gives perfect silky smooth- 
ness without flaws and means swift, effortless 
work, saves time and energy. 





Vv 


BLACKNESS Lines drawn with a Turquoise are 
always crisp and uniformly black due to 
wonderful 100, Electronic Graphite which 
guarantees maximum density. 


STRENGTH The compact lead that results from 
this 100°, Electronic Graphite will take a needle 
point and hold it under great pressure. Saves 
annoyance and frequent sharpenings. 


be DURABILITY Turquoise lead is so compact that 

the longest line remains uniform in width and 
blackness yet will rub out without trace if 
required. 


GRADING Turquoise pencils are available in 17 
grades—from 9H to 6B—reliably and uniformly 
graded and thoroughly checked. 





The GRAPHOGEN treatment is used by 


NIH N NN ROLLS-ROYCE Motor Car Division and 
\ other well-known British Engine manu- 

} S facturers. It protects the engine, right 
| Z : from the start, against metal pick up, 
drawin encils overheating, seizure and excessive 
Pp abrasion, and propagates the rapid 

formation of a “working skin"? which 

is essential for the smooth running-in. 


JUIMBYO ASIONOUN.A ..03IW3S */W3HD,, 3J1I9WWA 


4H 











BAGLE PENCIL COMPANY * ASHLEY RD * TOTTENHAM °N.27 STAMGO MANUFACTURING CO LID 8 WOOD ST KINGSTON ON THAMES 
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know Why we work 
from the boiler yowatds 7 


UP-STROKING 
PRESSES 


GIVE 7 TO 10 TIMES NORMAL 
TOOL LIFE— 


PLUS GREATLY INCREASED 
PRODUCTION RATES ! ! ! 


This precise and rugged Swiss- 
built machine gives greatly 
extended tool life up to, invari- 
ably seven to ten times that 
obtained from any other type 
of press by virtue of its design 
whereby vertical backlash is 
entirely eliminated; this means 
that the punches can be set so 
that they never enter the die. 
The machine shown is a double 
crank type equipped with 
double roll feed, strip end shear, 
scrap shear, and automatic 
stopping device. There is a full 
range available from 6 to 240 
tons, single and double eccentric. 


PLEASE LET US DEMONSTRATE TO YOU 


VAUGHAN 


ASSOCIATES LIMITED 


4 QUEEN STREET, CURZON STREET, LONDON, W.1 
Telephone: GROSVENOR 8362-5 


Midland Office: WILFORD CRESCENT, NOTTINGHAM Telephone: NOTTINGHAM 88008 
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WHY THE 
TWISTED TEETH? 





Because every tooth ona 
‘ Shakeproof’ washer acts as a strut, 
preventing the screw or nut backing 
off. Every tapered, twisted tooth 
creates - powerful spring tension 
between work surfaces, tension that 
ensures the lock is secure, tight. The 
sharp edges of each tooth anchor 
firmly, without milling. The greater 
the vibration — the stronger the 
lock. You can’t find a more power- 
ful lock than ‘Shakeproof’ Lock 
Washers, available in a wide range 
of sizes and types. 





‘“Shakeproof’ lock 
washers are available in 
tempered & hardened 
high carbon spring steel, 
or phosphor bronze. 











A.I.D. APPROVED 


‘SHAKEPROOF’ 


REG. TRADE MARK Nos, B611535 


LOCK WASHERS AND 
LOCKING TERMINALS 


British Patents Nos. 406556 — 518146 


BARBER & COLMAN LTD 


BROOKLANDS, SALE, CHESHIRE 


TELEPHONE: SALE 2277 (4 LINES) 
TELEGRAMS: ‘‘BARCOL”’ SALE 


“SHAKEPROOF 


PRODUCTS 





Dealers and Factors enquiries to the 
following appointed “ SHAKEPROOF” stockists : 


George Boyd & Co. Ltd. 229 Buchanan Street, Glasgow C.1. 
Brown Bros. Ltd. (all Branches) 

Wm. Galloway & Co. Ltd. Blaydon-on-Tyne. 

F. Miller & Co. (London) Ltd. Rectory Road, Acton, London W.3. 
Nettlefold & Moser Ltd. (all Branches) 

Nobby Distributors Ltd. 438 Harrow Road, London W.9. 
Wordrew Ltd. 173 Princess Street, Manchester, ! 


SB4 
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LOND Oy, 


BRAND 


TINNED & 
LEADCOATED 

STEEL SHEETS 
for the automobile industry 


Superior ductility and excellent working-up 

qualities — supplemented by durability, 
affinity for solder and resistance to corrosion 
—make ‘London’ Brand Tinned and 
Leadcoated Steel Sheets specially suited to 
the production of numerous automobile 
components. Available in a wide range of 
sizes. Obtainable through your usual 
merchant or stockholder. 


SPECIFY ‘LONDON ’ 
BRAND BY NAME 
Send now for Brochure 


SHIMWELL «CL 


WELLINGTON ROAD - LEYTON - LONDON ° E.10 
Te LEYt tone 2281-2 











LA of Trades E Teofesstiom $ hive a use for them 











INDE 


SLIDE RULES 


(MADE IN GERMANY).4 







SLIDE RULE WITH ALL 


THESE 6 GREAT ADVANTAGES 
te Engine divided—durable—non-wearing. STUDENT MODELS 
%& Body spring loaded against slide. ACCURATE, EFFICIENT 
3 Colourfast-cannotchangecolourwithage. The student models are 





%& Unbreakable—long iife expectancy. jo mtd i os ion 
* Bevel of body pe a scale—may be Purposes. 
used for pencil or ink layout. : 3 
%& New ineffaceable constant table on plastic we. PATTEneote 
label inlet on the reverse side assures P 
& CO., LTD. 


good legibility. Beckenham, Meet: 


Obtainable from Drawing Office Dealers +4), peCkenham 5023 
and High Class Stationers. (7 lines) 


| A awe 2 ee te 
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Every demand for speedier production is 
answered by the evergrowing range of 
“Eclipse” Magnetic Tools. 


2 
m 0 re at) d U ct | 0) n ? . Hand Magnet for lifting and sorting. 
% . Magnetic Links, fully adjustable to 
hold parts at all angles for welding or 
] assembly. 

_— ‘4 | Ad eC S OW Ge Ss . Magnetic Holder for holding pipes and 
plates in welding and assembly, and 
other parts in machining operations. 
Magnetic Floaters for separating 
ferrous blanks. 


Magnetic Base to hold dial indicators 
in the most awkward places. 


% Ask for booklet “Magnetic Aids to Speed Production”. 


the only name for magnetic tools 





JAMES NEILL & CO. (SHEFFIELD) LTD. ENGLAND 
Supplies through appointed ‘‘Eclipse’’ Distributors 





It's certainly 
worth 
looking at! 


Trust a cat to know a good thing when he sees it! 
And you can trust a welder to appreciate the value 
of “SIF-TIPS” — Britain’s leading welding 
quarterly. It gives you all the latest news on 
Sif bronze welding rods and processes and answers 
the kind of problem you’re meeting every day. 


WHY NOT WRITE FOR A COPY NOW? 





THE EDITOR, “‘SIF-TIPS” 
SUFFOLK IRON FOUNDRY (1920) LTD., STOWMARKET, SUFFOLK. 


Please send regularly._..o.ottt4t§copy/copies of “SIF-TIPS” 


NAME 





ADDRESS 
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Nelson stands on his column 





TIntal 
stands on 
ats own 


00d name 





THE INTERNATIONAL TWIST DRILL CO. LTD. 


INTAL WORKS - WATERY ST. - SHEFFIELD -3 
Telephone : 23072-3 Telegrams : Fluted, Sheffield 
OBTAINABLE FROM YOUR STOCKIST 


London Stocks: 16, ALDERSGATE ST., E.C.1. 


Phone: MON. 3505 


Glasgow Stocks: 50, WELLINGTON ST., C.2. 


Phone: CiTy 6994 


{ 
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FOR REALLY RUGGED WORK 
YOU NEED 


SINTERED 
METAL 
FRICTION 
MATERIALS 


. second to none for:— 


* Operative smoothness 
Frictional stability 
* Long working life 


SMALL & PARKES LTD 


HENDHAM VALE WORKS, MANCHESTER # 
COWUyhurst 25/1 








NEW 










NUT TIGHTENING 
TORQUE DATA 
Leaflet available 


spen (is 
WITH AGCURAGY / 


STURDY & RELIABLE. 
COMPACT DESIGN. 
ADJUSTABLE. 

3 PHASE SIGNAL BY 
SIGHT, SOUND & FEEL. 
LOW PRICE. 


6 Models cover 
2-400 foot Ibs 
for 
3” }" and 7” 


STAND No. 520, TRANSPORT SERVICE SECTION, MOTOR EXHIBITION, EARLS COURT. 








JENKS BROS. LIMITED, 


BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, STAFFS. 
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L j 
C oa MASTER CLEANER 


ORR 








§ 


$ 


> 
sys § rSSs 
fr ais POUSE & 


}FOR ALL METAL PARTS, MACHINERY, 
/FLOORS, WALLS, PAINTWORK, TILES, ETC. 


© Grease and oily deposits don’t stand a chance when GUNK gets to work! Simply 
' brush or spray GUNK on wherever is to be cleaned—rinse off with water—and 

' see how all traces of grease and oil are instantly removed. So simple to use and 
© so effective! There is no bothersome heating or mixing either. GUNK is supplied 
» ready for use in 5, 10 and 40/45 gallon drums. 


= 4 Send today for a free trial tin and see for yourself the remarkable cleaning powers 
> of GUNK. 


Manufactured by BENNETT (HYDE) Ltd. - Boston Mills - Hyde - Cheshire tel. Hyde 1377-8-9 














H. A.RIEDL LTD. ......., 


take pleasure in announcing, as from OCTOBER 16th, PRODUCTS INCLUDE: 
an important addition to the range of 


PISTONS 





QUALITY PRODUCTS Quality BEARINGS 


ob 
TIE ROD ENDS & COMPLETE TIE ROD ASSEMBLIES \ fod) water PUMPS 
DRAG LINK ENDS & COMPLETE DRAG LINK ASSEMBLIES eee 
BALL JOINT ASSEMBLIES + KING BOLT SETS Meoxapeemyouie 
FRONT SUSPENSION KITS ° 


SPRING SHACKLE ASSEMBLIES, BOLTS & NUTS BELLOWS TYPE 
OIL SEALS 


For Export only —- New Illustrated Catalogue available on request = 


All Enquiries to: 


29 STATION ROAD, NEW BARNET, HERTS, ENGLAND 
Telephone: BARNET 5001 (3 lines) Telex: HAREXCO, BARNET 














Automobile Engineer, October 1957 

















intiti tii; 


Weiter 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—ask them ! 








IL make a bol for t! 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: James Bridge 2692. 






M-W.61 














MEKELITE AUTOMOBILE CHASSIS DESIGN 
enna Ke JOINT By R. DEAN-AVERNS 


This book, published for AUTOMOBILE ENGINEER, provides a 
INDUSTRIAL comprehensive survey of all the fundamental aspects of 
automobile design apart from the prime mover. The second 
LIGHTING 
UNITS 












edition contains chapters on the techniques of indepen- 
dent suspension and chassisless construction, together with 
material on methods of stress measurement, anti-corrosive 
treatment of metals, road spring design and stream- 
| lining. Much of the emphasis is on the problems of the 
| heavy commercial vehicle, but in general the work is applic- 


































For wall, bench or machine mounting. Catalogue sent free on request a able to car design. 30s. net. By post 31s. 4d. 
MEK-ELEK Engineer ing LE. sitcham | PELIFFE 9 Obtainable from leading booksellers or from: 
TECHNICAL BOOKS 
17 Western Road MITCHAM, Surrey. _— —— DORSET HOUSE, STAMFORD ST., LONDON, S.E.1 
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ED THE GRINDING OF THE TOUGHEST WELDS— 


Part of the 3M Grinding and Polishing System developed to speed modern 





pr q 

SEEING IS BELIEVING. Only 3M provide grinding and polishing Demonstration Centres run by 

qualified engineers. Here, at no cost and on your own products, you can see for yourself how 

_— time can be saved and a better finish achieved. Remember, 3M abrasives do a better job. 
ESS: MINNESOTA MINING & MANUFACTURING CO. LTD. 
bs ze London ° Birmingham ° Manchester ° Glasgow 


* aa wc 
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The 
‘BANTAM’ 
—2}, 5 and 

10 cw. 


One example 
of our wide 
range. 


Also 
available 
: with 
Creep Speed. 


YEARS AHEAD 
IN DESIGN! 


WORLD’S MOST RELIABLE 


HOIST BLOCKS 


ACROW (ENGINEERS) LTD. 
South Wharf, Paddington, London, W.2 + AMB 3456 (20 |ines) 


Sole Agents for the United Kingdom 
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at work 


the engineer uses 


Habershon 
STEEL STRIP AND SHEET 


In one way or another, steel in strip 
or sheet is used in many of the everyday 
things we handle. It is produced by 
Habershons in quantity exactly to 


specifications, 


J. J. Habershon & Sons Ltd., Rotherham. Tel. 2081 (6 lines). 
OA/4285 


149 








CLASSIFIED ADVERTISEMENTS 
RATE 4d. per word, minimum 4/-. 
ed separately. Box number 

5 wor lus 1/-. Advertisements for the 
November, 1957, issue should be to hand not 
later than first post 22nd October. No 
bili ed for errors. 







MACHINERY FOR SALE 


10 Automatic Wiring and 
Edging Machines for sale. Capacity—mini- 
sheet and 10 S.W.G. wire; 
sheet and 4” wire, or 
16 S.W.G. sheet and *&” wire. Two rates of 
feed, 6ft. and 18 ft. per min. Tivadle clutch. 
Motor drive for 400/3/50. Photo—F. J. Edwards 
Limited, 359 Euston Road, London, esa 
5594 


YOUR Magec No. 


mum, 24 S.W.G. 
maximum, 14 S.W 


SERVICES OFFERED 

DESIGN Office Capacity available for Mech 
anical and Production Engineering. Special 
Norris Brothers Ltd., 
Tel.: Abbey 
{5546 

Trade component manufacturers 
prepare for European Free Trade. Eurosales 

Ltd. provides you with European representation 
Large established connections available with 
Continental Automobile and Machine Tool Manu- 
facturers. For details write to Eurosales Ltd., 
16 Selly Wick Road, Birmingham, 29. {5595 


TUITION 

-M.LM.1., City and Guilds, A.M.I.Mech.E., 
etc., on “No Pass-No Fee”’ terms. Over 95% 
successes. For details of Exams and Courses in 
all branches of Auto., Aero, Mechanical Eng., 
etc., write for 144 page handbook — Free. 
ii (Dept. 643), 29 Wright’s Lane, eee 
8. 5553 


Machines and Projects. 
53 Victoria Street, London, S.W.1. 


SITUATIONS WANTED 
(CHIEF Engineer (Design) with large Auto 
‘ mobile Manufacturers, desires change. Age 


40. Would consider sition as “echnical 
Representative if satisfactorily remunerative 
Box 1952, «/o Automobile Engineer. (5596 





NEW BALL & 


ROLLER BEARINGS 








OVER 4,000,000 IN STOCK 
IN MORE THAN 4,000 TYPES 


BRITAIN’S LARGEST STOCKS 


ESTOCK LIST AVAILABLE 


CLAUDE RYE BEARINGS 


ROAD, LONDON, S.W.6 


es: RYBEARINGS, LONDON. TELEX 2545 





895-921 FULHAM 











Telephone: 


POOL LANE - 





a For automatic and 
capstan precision parts—in any metal—to 
your own specifications .. . consult the 
specialist machinists. 

1.F.V., DAL, O.LArm., 
Approved. 


REPETITION 
PARTS from the 
BAR » ok 


A.R.B. Fully 


Broadwell 
1115 

(4 lines) 

and 1757 


M.C.L. 





& REPETITION LTD. 


LANGLEY - BIRMINGHAM 








SITUATIONS VACANT 
PPLICATIONS are invited for pensionable 
posts as iners in the Patent Office to 
undertake the official scientific, technical and 
legal work in connection with Patent applications. 
AGS at least 21 and under 35 years on Ist 
January, 1957, with extension for regular 
Forces’ service. 
(CANDIDATES must have (or obtain in 1957 
4 Ist or 2nd Class Honours in Physics, inic 
or Inorganic Chemistry, Mechanical or Electrical 
Engineering or in Mathematics, or an equivalent 
qualification, or have achieved a_ professional 
ualification, e.g. A.M.1.C.E., A.M.I.Mech.E., 
.M.LE.E., A.R.I.C For a limited number of 
vacancies, candidates with Ist or 2nd Class 
Honours degrees in other subjects—scientific or 
otherwise—wi considered. Exceptionally, 
candidates otherwise qualified by high profes- 
sional attainments will be considered. “ 
QTARTING pay for 5-day week of 42 hours in 
\” London between £605 and £1,120 (men), 
according to post-graduate (or equivalent) 
experience and National Service. um of 
scale £1,345. This salary scale is being increased 
by approximately 5 per cent. Women’s pay above 
£605 slightly lower but is me raised to reach 
equality with men’s in 1961. ood prospects of 
romotion to Senior Examiner, rising to £2,000 
under review) and reasonable expectation of 
further promotion to Principal Examiner. 
PPLICATION form and further particulars 
from Civil Service Commission, Scientific 
Branch, 30 Old Burlington Street, London, W.1, 
quoti S 128/57 and stating date of birth. 
NTERVIEW Boards will sit at intervals, as 
required. Early application is advised. [5592 


[DEVELOPMENT Engineer required to work 

on the development of rotating A.C. and 
D.C. low voltage machines and their associated 
control gear. 

‘THIS work is of an interesting and responsible 
nature in connection with important Mini 
contracts, and affords good opportunities to gain 
useful experience and for promotion to senior 

status. 

MINIMUM qualifications required are H.N.C. 
‘ or degree. Salary within the range £750 
to £1,050 P 

APPLIC TIONS in writing to Box 1832, c/o 
-A bile Engi . Ref. D.E. {5593 











COTTON BAGS 


FOR SPARE PARTS Etc. 


Walter H. Feltham & Son Ltd 


Bridge Road 
LONDON, S.E.1 


imperial Works, Tower 


Telephone: HOP 1784 








ALL TYPES OF BOLTS, 
NUTS, SCREWS & STUDS 
FOR ENGINEERING. 


ALTRINCHAM ST. 


London 

Representative: 
W. KELMWAY-BABER & CO. LTD. 
9, VICTORIA STREET, S.W.1. Tel. ABBEY 6860 








THE ROVER CoO. 


L 


TD., SOLIHULL 








Experienced Senior Car 
Development Engineers 


are required for interesting new car projects in an expanding engineering 
programme. 


SALARY Dependent on qualifications and experience the salary 
grade is up to £1,500 per annum. 

PENSIONS A Staff Contributory Pension Scheme is available 
after a short period of service. 


LOCATION The Company’s Head Office and Assembly Plant is 
situated on the southern outskirts of Birmingham and is adjacent to many 
attractive residential districts. 


Applications with full particulars should be addressed to :— 
Labour Manager, The Rover Co. Ltd., Lode Lane, Solihull, Warwicks. 











SENIOR jJiG & TOOL 
DRAUGHTSMEN 


with'H.N.C. equivalent and ex- 
perience in medium to heavy 
engineering tool design, re- 
quired by rapidly expanding 
Company in the Lanarkshire 
area. The Company operates 
a comprehensive pension 
scheme, sick pay scheme, etc. 
Apply in writing stating age, 
experience and salary desired to 





Personnel Dept., 


EUCLID (GT. BRITAIN) LTD. 
NEWHOUSE INDUSTRIAL ESTATE, 
LANARKSHIRE. 




















ALL TYPES—-NEW & USED 


dweards lIfd 





ASK for LISTS. 





EDWARDS HOUSE 
359-361, EUSTON RD., LONDON 


NW. 
Phones : EUSton 4681 & 3771 
and Lansdowne House, 


41, Water St., Birmi . 
(CENtrat 70068) 














For Nail or 
Screw fixing, 
Spot-welding, 


Finning or Bolting 


EE-NUTS 


fix it FRR! 


-and fast! ‘MERLIN. 


TEE-NUTS ensure the rigid security of metal thread assembly in 
wood, plywood or thin gauge metal where tapping is impracticable. ee { eon 
Produced in a wide range of types to suit a great variety of fittings. ee 
TEE-NUTS can be supplied either with self-anchoring flanges, with 
“€ pips ”’ for spot-welding or drilled for pinning. Made with barrels 
of various diameters and depths, in standard thread sizes from 4 BA 
to #;” Whitworth to accommodate screws supplied by customer. The reputation 
Available to the Trade only. 
for reliability 


over a long 





period is the 


best measure of 


the true quality eer 
rom @ 


of GARRINGTONS recognised 


Hand Tools. It Tool and 
Motor Accessory 
Stockists. 











is also the 
reason why they 
are confidently Write for lists. 
chosen by 
engineers and 
handymen 


everywhere. 
































For full details write or telephone :— 
CARR FASTENER CO. LTD. | 


47 WOBURN PLACE, LONDON, W.C.1. MUSEUM 1433 em 
MANCHESTER: 50 NEWTON STREET, MANCHESTER, 1. CENTRAL 4057 f = ve 
BIRMINGHAM: 214/215, DAIMLER HOUSE, PARADISE ST., BIRMINGHAM, 1 : K. N 


isceat td GARRINGTONS LIMITED (=e==# 


Head Office: 
CARR FASTENER CO. LTD., STAPLEFORD, NOTTINGHAM 
BROMSGROVE WOR 


TEL. SANDIACRE 3085 DARLASTON STAFFS. . and 
D6 
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Nickel plated spring steel clips 
from 2” to 14” (14” size—17/6 
gross net), tool clips in the same 
material and sizes, phosphor 
bronze clips from 9mm to 22mm 
—say when! There are lots of 
variations on the same theme and 


if it isn’t in stock we can soon 


A 2/6 postal order will 
bring you our 40-page 
booklet on spring 
design, full of technical 
data and just the thing 
for your design depart- 
ment. 


make it. Better get in touch with 
Lewis of Redditch today. 





These Clips can be supplied 
Polythene coated. 








LEAVE /7 7, g 


CUUIS 


OF REDDITCH 
GS, SPRING CLIPS 
WORK, WIRE FORMS 
VOLUTE SPRINGS 





THE LEWIS SPRING CO. LTD. 


RESILIENT WORKS, REDDITCH. 
*Phone Redditch 720 PBX. 


LONDON OFFICE: 122, High Holborn, W.C.1. 
*Phone Holborn 7479 & 7470. 


INDEX TO ADVERTISEMENTS 


PAGE 
35 “Servicing Guide to British 
Jenks Bros. Ltd. Motor Vehicles” 
Jchnson & Johnson (Great Sheffield Twist Drill & Steel 
Britain) Ltd. Co. Ltd., 
Kelseal Ltd. ‘3 131 Shell-Mex & B. P. 
Kirkstall Forge Eng. ‘Ltd. 7,51 —— Rubber “Ss. Ltd. 


Lawrence Bros. Millward Ltd. 130 
Laycock Engineering Co. Ltd. 74, 85 Shimwell & Co. L td. 
Lewis Spring Co. Ltd., The 152 Silentbloc Ltd. oe 
Lincoln Electric Co. Ltd. .. 49 Simmonds Aerocessories Ltd. 
sa 5 Bronze & Brass Co. Skefko Ball Bearing Co. Ltd. 
td he 88 Small & Parkes Ltd. 
Marbaix, Gaston E., Ltd. 24, 25,71 a Dro sy oe Ltd. 
Marsden, Samuel, & Son Ltd. 150 Smith, & B. L 
Mavitta Drafting Machines Smith, W. +s & .~ 
Ltd., The .. of “ 128 Specialloid Ltd. ea 
M.C.L. & Repetition Ltd. 150 Speed Tools Ltd... 
Mek-Elek En hence Ltd. = eh Manufacturing Co. 
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PAGE 
Cross Mfg. Co. (1938) Ltd. Jackson, H., Ltd. 
Dartmouth Auto Castings Ltd. 
Deloro Stellite Ltd. 
Desoutter Bros. Ltd. 
D.J. (Tipon) Ltd. 
Dobbie McInnes Ltd. 
& Sons 


Doncaster, Daniel, 
Asquith ’ (Sales) 


—— King Dick Ltd. 
Acrow (Engineers) Ltd. 
— ans Co. 


Fe. Research Ltd. . 
Aircraft- —— Products (Gt. 
Britain) L 
Amal Ltd. 
Angus, George, & Co. Ltd. 
Archdale, James, & Co. Ltd. 
Armstrong — eS 
Atlas Copco A 
“Autocar Show P Numbers” 
Automotive Engineering ‘a. 
Automotive Products Co. L 
9, 10, 11, 12, 13, 14, ee is, 


Ltd 
Drummond - 


Ltd. 
i Dunford & Elliott (Sheffield) 
Cover ii Ltd. ‘ 

98 Dunlop Rubber Co. Ltd. 

123 Eagle Pencil Co. 
Edwards, F. J., Ltd. 
Electric Furnace Co. 
E.N.V. Engineering Co. Ltd. 
Euclid (Great Britain) Ltd. 

Fairman Precision Tools 


, 19, 20 
Baldwin Instrument Co. Ltd... 10 
Bank of London & South 


America Ltd. Products Ltd. Metalastik Lt 


Barber & Colman Ltd. ~ Farnborough Engineering Co 
Bennett (Hyde) Ltd. ~y Ltd. : 
Benton & Stone Ltd. ‘ Feeny & an Ltd. ; 
Berry, Richard, & Son Feltham, Walter H., & Sons 
Birlec Ltd. .. io Ltd 

Birmetals Ltd. ib Fenner, J , & Co. Ltd. . v6 
Booth, James, & Co. Ltd. .. Ferodo bid’ S 
Bound Brook Bearings Ltd. Firth-Brown Tools Ltd. i 
British Electrical Development Firth-Vickers Stainless Steels 

Association . . ‘ td 

British Oxygen Co. Ltd., The 
British Petroleum Co. Ltd. 


The 
—* ‘Piston’ Ring Co. Ltd., 


British Timken Ltd. 
Broom & Wade Ltd.. 
Brown, David, Corporation 

(Sales) Ltd., The 3, 81 
Burton Griffiths & Co. Ltd. 


L 
Fry’s Metal Foundries Ltd. 
Fuller, Horsey. Sons & Cassell 
Garringtons Ltd 
General Electric Co. Ltd., 
37 Girling Ltd 
"Cover i Gloucester Foundry Ltd. 
6 Gordon & Gotch Ltd. 
Gotham Co. Ltd., The. 
Griffiths, Gilbart, Lloyd & 
Co. Ltd. is 
Cover iv, 24,25 Hfabershon, J. J., & Sons Ltd. 
Bury Felt oy . 26 Hale & Hale (Tipton) Ltd. .. 
Bushing Co. Ltd., The .. 70 Hardy Spicer & Co. Ltd. .. 
Cape Asbestos Co. Ltd., The 46, 47 Harper, John, & Co. Ltd. 
Carr Fastener Co. Ltd., The 151 Herbert, Alfred, Ltd. 
C.A.V. Ltd. 90 Hermetic Rubber Co. Ltd. 
Charles (Wednesbury) Ltd. 120 Hey Engineering Co. Ltd. . 
Churchill, Charles, & Co. Ltd. 110 Hoffmann Manufacturing Co. 
oar G., Ltd. : 138 Ltd., The 
Co. Ltd. 


The 


Clarkson (Engineers) Ltd. .- 112 Holset Engineerin 

Clayton Dewandre Co. Ltd. Hot Pressed Products 
idated Pn ic Tool LC.I. (Billingham) Ltd. 

Co. Cover iii I.C.l. (General Chemicals, 


Guar y Co. (Birmingham) Heat Treatment) Ltd. 

Ltd. I.C.I. (Marston en Ltd. 
Coopers Mechanical 1.C.I. (Metals) Ltd. . 
Copper’ & & Asbestos _ Washer 





Joints 

105 Ilford Ltd 
International 

132 Ltd., The 


Twist Drill Co. 


151 
114 

84 
111 
110 
121 


——— -Vickers Electrical 
Cc 
Midland “Motor Cylinder Co. 


Ltd., 
& " Manu- 


Minnesota Mini 
facturing Co. 
Mitchells, Si nt Stansfield 
& Co. Ltd. 
Ltd., 


——- Crucible Co. 


©. a os 
Morris, B. O., Ltd. .. 
Moss Gear Co. Ltd. a 
Neill, Jas., & Co, (Sheffield) a. 
Nestler Slide Rules 
Newall, A. P., & ee ae 
Norgren, Cc. A. ae 
Park Gate Iron Pe re Co. 
Ltd., The 
Patterson, W., ” & Co. Ltd. 
Perry Barr Metal Co. Ltd. 
Philidas Div. of Whitehouse 
Industries Ltd. 
Pioneer ee & Moulding 
oO. ee 
Pollard 5 we Ltd. 


Ransome & Marles oe Co. 


Ltd. 

Renold Chains Ltd. 

Riedl, H. A., Ltd 

— Machine’ Tool Co. 
ad. . 

Rover Co. Ltd., The 

Rye, Claude, Ltd. .. 


S. & D. Rivet Co. 


126 

Salter, Geo., & Co. Ltd. 29, 30, 60 
ce: 

28, 54 


er. Machine Tool 
t 
Sentinel (Shrewsbury) ‘Ltd. 


142 
Steel Co. of Wales Ltd., The 40, 41 
68 Steel, J. M., & Co. Ltd. . 122 
. — Engineering Products 
8 


Sterling ‘Metals Ltd. 
Suffolk Ironfoundry (1920) 


Ltd. 
Sutcliffe, Speakman "& Co. 


PR Tasbert, & Sons Ltd. 
Thompson, John, Motor 
Pressings Ltd. ik 
Tilghman’s Ltd. ne 
Torrington Co. Ltd., The. 
Triplex Foundry Ltd. 
a: George, Eyelet Co. 


Turner Machine Tools Ltd. 
Udal, J. P., Ltd. 

‘aughan, A. J. & Co. “Mitre 
Works) Ltd. : 
Vaughan Associates Ltd. 

= Bros. (Drop Forgings) 

t 


Vaughan, Edgar, & Co. Ltd. 
—_— Dick Industrial Oils 


| M. W., & Staff Ltd. 
Ward, Thomas W., Ltd. 
Wellworthy yy Rin s Ltd. 
Weston, Chas., . Led 
= Hall < Ge. (1929) 


66, 11 


Wickman Ltd 
Wiis Brae Electric Furnaces 


‘& Sons Lid. 
Wilmot Breeden Ltd. 


39 
Wiley, James 148 
117 129 





Britain 
“ Automobile 


i in Great 
Rieeietes 2. 


for the Publishers, ILIFFE & SONS LTD., Dorset House, onion Street, Leaden, S.E.1, 
can be obtained abroad from the clone: 


W ZEAL) 


James Cond Ltd., Gatien bee treet, 


D: Gordon & Gotch Ltd. INDIA: 


ina ge me es Bo 
& Gotch UTH AFRICA: 


Central aga 
Class Matter at the New York, Usa” Post 


The “Wm. Dawson Subscription Service Ltd.; 


A. H. Wheeler , o Co. CANAD. 
(S.A.) Lid. UNITED STATES: Eastern News Co. Entered as s Sovend 


Wm. Dawson & Sons 





CONSOLIDATED PNEUMATIC MAKE OVER 480 C3) DIFFERENT MODELS OF POWER TOOLS 


These are G.P. 
MULTI-SPINDLE RIGS 


FOR INCREASED PRODUCTIVITY 


Hicycle electric 
two-spindle 
nut runner 


CL Nie rt Te 


eos 
yt ote Me < 
Se 
ERNE SE, 


° 
ON, 


Four-spindle 
pneumatic 
BS nut runner 


Four-spindle 
pneumatic rig for 
removing bolts 


Ten-spindle 
pneumatic nut-runner 


The design and production of 
special purpose rigs to suit all 
classes of repetition work has been 
the subject of close study by CP 
developmentengineers, and a great 
variety of these units has been 
supplied to industry. Standard CP 
pneumatic stall torque motors or 
Hicycle electric motors are incor- 
porated in these special rigs for 
setting all sizes of nuts, bolts and 
screws. In each case the units can 
be set to a predetermined torque 
figure. Each job requires separate 
consideration, but the illustrations 
here are typical examples of the 
types of units which can be 
produced. Write for catalogue 
SP 437. 


Consolidated Pheumatic ET 


CONSOLIDATED PNEUMATIC TOOL CO. LTD., 232 DAWES ROAD, LONDON, S.W.6 


sec ‘3 ifs pains bape eee ee Kegs siege X sg astvis #9 satis 1 0 ee sites - wie ie wo ys ses ett 
54 fede jhig aan sah rn pnpabrdnn Te, Gaede pth tf Ed Sa cae 
Boi ewer Siete pes ent ores Kabel Pants Aig es ks Sas pe tae sted g ad 


“i é 
face - 


AIR COMPRESSORS + PNEUMATIC TOOLS ~- ELECTRIC TOOLS + CONTRACTORS EQUIPMENT ~- ROCK DRILLS + PUMPS ~- DIAMOND DRILLS 
cries 
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AU TOMOB ILE OCTOBER 1957 
ENGINEER 


BROACHES J 


a complete service 


BROACH DIVISION 


© DESIGN 

eo MANUFACTURE 
e APPLICATION 

e MAINTENANCE 


The Broach Division of B.S.A.Tools Limited is the 
largest plant in Europe devoted to broach production 
and broaching technique. It has the capacity to design 
and manufacture every type of broach (from those of 
needle size for machining metering jets to examples 
weighing half-a-ton or more) and is equipped for broach 
function-testing and for demonstrating how broaching 
can effect economies compared with other methods of 
machining. Others of its services are the regrinding 

of broaches and the evolving of special equipment for 
adapting existing machines to new broaching require- 
ments. In fact, the B.S.A. Broach Division offers a 


complete service to broach users and to those —— Until broaching was applied to ons the ing yocomrge 
-ontemplating the application of broaching. in this component the floor-to-floor time was minutes. By 
ee apenas ‘ broaching with a set of three B.S.A. broaches the time was 


{ l\ reduced to 44 minutes! A brochure giving further examples is 
$-A 
° 
3 








available on request. 


B.S.A. TOOLS LIMITED BROACH DIVN., REDDITCH, WORCS. 


Sole Agents in Great Britain 
BURTON GRIFFITHS & CO. LTD., Broach Division, STUDLEY ROAD, REDDITCH, WORCS. Telephone: REDDITCH 1291 
425 








B- 
TOOLS 
Gaoue 








